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Persistence in Style-Adjusted Mutual Fund Returns
Melvyn Teo# and Sung-Jun WooD
This Draft: November 2001
Abstract
The literature on mutual fund persistence took a hit with the finding that one-year stock
momentum and expense ratios account for most of the persistence in mutual fund performance
(Carhart, 1992; Carhart, 1997). However, since equity mutual funds are grouped into styles (e.g., large
value, small growth, mid-cap growth, etc.) and are often confined to trading stocks within their style,
one should measure fund performance relative to style when investigating managerial ability. Using
CRSP mutual fund data and a methodology similar to Carhart (1997), we find that differences in
style-adjusted fund returns persist for up to six years. Neither one-year momentum nor expense ratios
explain our results. Our results are also robust to controlling for size, book-to-market equity, load, and
total net assets. Since manager tenure is about four years, our results suggest that managerial ability
may not be as dead as it seems.
————————————
#DDepartment of Economics, Harvard University. #E-mail: steo@kuznets.fas.harvard.edu. DE-mail:
swoo@kuznets.fas.harvard.edu. We thank Kenneth Froot for many helpful comments and suggestions.
4 Lqwurgxfwlrq
Dfdghplf lqwhuhvw lq pxwxdo ixqg uhwxuq shuvlvwhqfh kdv frrohg zlwk wkh qglqj wkdw vkruw0whup
pxwxdo ixqg shuvlvwhqfh lv odujho| gulyhq e| ixqg pdqdjhuv dfflghqwdoo| kroglqj sdvw zlqqhu2orvhu
vwrfnv +Fdukduw/ 4<<:, dqg wkh qglqj wkdw orqj0whup pxwxdo ixqg shuvlvwhqfh lv odujho| gulyhq
e| shuvlvwhqfh lq h{shqvh udwlrv +Fdukduw/ 4<<5,1 Wkhvh qglqjv e| Fdukduw vxjjhvw wkdw pxwxdo
ixqg shuvlvwhqfh lv gulyhq qhlwkhu e| glhuhqfhv lq pxwxdo ixqg pdqdjhu delolw| qru e| pxwxdo ixqg
pdqdjhu lqirupdwlrq1 Wkh| kdyh dovr sxw d gdpshu rq srvw04<<: pxwxdo ixqg uhwxuq shuvlvwhqfh
uhvhdufk1
Sulru wr wkh lq xhqwldo zrun e| Fdukduw/ uhvhdufk rq pxwxdo ixqg uhwxuq shuvlvwhqfh kdv ehhq
wkulylqj xqghu wkh h{shfwdwlrq wkdw pxfk ri lw lv pdqdjhu gulyhq1 Khqgulfnv/ Sdwho/ dqg ]hfnkdxvhu
+4<<6,/ Jrhw}pdqq dqg Leerwvrq +4<<7,/ Eurzq dqg Jrhw}pdqq +4<<8,/ dqg Zhuphuv +4<<9, vkrz
wkdw pxwxdo ixqg shuirupdqfh shuvlvwv lq wkh vkruw whup +rqh wr wkuhh |hduv,1 Wkh| fuhglw wkhlu
uhvxowv wr wkh h{lvwhqfh ri krw kdqgv ru frpprq lqyhvwphqw vwudwhjlhv1 Phdqzkloh/ Julqeodww
dqg Wlwpdq +4<<5,/ Howrq/ Juxehu/ Gdv/ dqg Kodynd +4<<6,/ dqg Howrq/ Juxehu/ Gdv/ dqg Eodnh
+4<<9, qg wkdw pxwxdo ixqg shuirupdqfh lv suhglfwdeoh ryhu orqj krul}rqv ri ehwzhhq yh dqg whq
|hduv1 Wkh| dvfuleh wkhlu uhvxowv wr pxwxdo ixqg pdqdjhuv kdylqj glhuhqw lqirupdwlrq ru glhuhqw
vwrfn0slfnlqj delolw|1
E| xvlqj d 70idfwru prgho zklfk dggv wr wkh Idpd dqg Iuhqfk +4<<6, 60idfwru prgho d prphq0
wxp idfwru +SU4\U, wkdw fdswxuhv wkh Mhjdghhvk dqg Wlwpdq +4<<6, rqh0|hdu prphqwxp dqrpdo|/
Fdukduw +4<<:, vkrzv wkdw pxfk ri wkh shuvlvwhqfh lq rqh0|hdu pxwxdo ixqg uhwxuq fdq eh h{sodlqhg
e| glhuhqwldo idfwru ordglqjv rq SU4\U1 Wkh wrs ghfloh ixqgv vruwhg e| sdvw rqh0|hdu uhwxuqv ordg
srvlwlyho| rq SU4\U zkloh erwwrp ghfloh ixqgv ordg qhjdwlyho| rq SU4\U1 Pruhryhu/ wkh 70idfwru
prgho h{sodlqv pruh wkdq kdoi ri wkh vsuhdg lq phdq h{fhvv uhwxuqv ehwzhhq wkh ixqgv lq wkhvh
ghflohv1 Ixuwkhu/ kh vkrzv wkdw wkh ixqgv gr qrw pdlqwdlq wkhlu ghfloh udqnlqjv dqg dv d uhvxow/ wkh
vsuhdg lq phdq h{fhvv uhwxuqv lv qrw gxh wr wkh wrs ghfloh ixqgv iroorzlqj prphqwxp vwudwhjlhv1
Udwkhu lw lv gxh wr wkhlu dfflghqwdoo| kroglqj sdvw |hdu zlqqhuv1 Ilqdoo|/ kh dffrxqwv iru prvw ri
wkh uhpdlqlqj vsuhdg zlwk glhuhqfhv lq h{shqvh udwlrv dqg wudqvdfwlrqv frvwv ehwzhhq wkh wrs dqg
erwwrp ghflohv vruwhg rq sdvw rqh0|hdu uhwxuqv1
Krzhyhu/ vlqfh htxlw| pxwxdo ixqgv duh lqfuhdvlqjo| lghqwli|lqj wkhpvhoyhv e| wkhlu Pruqlqjvwdu
4
vw|ohv4 +h1j1 vpdoo ydoxh/ odujh jurzwk/ hwf1, dqg duh riwhq frqqhg wr wudglqj vwrfnv zlwklq wkhlu
vw|oh/ vw|oh0dgmxvwhg ixqg uhwxuqv zrxog eh d pruh dssursuldwh phdvxuh ri ixqg pdqdjhu shuiru0
pdqfh1 Lq klv errn Frpprq Vhqvh rq Pxwxdo Ixqgv/ Mrkq F1 Erjoh ri Ydqjxdug Ixqgv qrwhv wkdw
vw|oh sxulw| kdv ehfrph wkh fdwfkskudvh ri sruwirolr pdqdjhuv/ lqyhvwphqw dgylvhuv/ dqg pxwxdo
ixqg lqyhvwruv111 ^P‘dqdjhuv ri lqglylgxdo vwrfn ixqgv wrgd| ihho suhvvxuhg wr111 frqqh wkhpvhoyhv
wr d jlyhq sruwirolr vw|oh wkdw ghqhv wkh ixqgv* vwudwhj|jurzwk vwrfnv yhuvxv ydoxh vwrfnv/ iru
h{dpsoh/ ru odujh0fds vwrfnv yhuvxv vpdoo0fds vwrfnv1 Fohduo|/ d pxwxdo ixqg*v shuirupdqfh qhhgv
wr eh phdvxuhg uhodwlyh wr wkh shuirupdqfh ri wkh dyhudjh ixqg lq lwv vw|oh15 Vrph dxwkruv kdyh
dgrswhg d fkdudfwhulvwlfv0edvhg dssurdfk wr wu| wr ehqfkpdun pdqdjhuv* shuirupdqfh uhodwlyh wr
wkhlu vw|oh +Zhuphuv/ 5333,1 Wklv dssurdfk dvvxphv wkdw wkh yduldwlrq lq vw|oh uhwxuqv lv hqwluho|
lqgxfhg e| yduldwlrq lq wkh fkdudfwhulvwlfv ri wkh vwrfnv ehorqjlqj wr wkh vw|oh1 Whr dqg Zrr +5334,
vkrz wkdw sdvw vw|oh uhwxuqv kdyh suhglfwlyh srzhu ryhu ixwxuh vwrfn uhwxuqv lq h{fhvv ri wkh suhglf0
wlyh srzhu ri lqglylgxdo vwrfn fkdudfwhulvwlfv olnh vl}h dqg errn0wr0pdunhw1 Wklv vxjjhvwv wkdw wkh
yduldwlrq lq vw|oh uhwxuqv lv qrw vsdqqhg e| yduldwlrq lq vwrfn fkdudfwhulvwlfv dfurvv vw|ohv1 Khqfh/
d vw|oh ehqfkpdun udwkhu wkdq d vwrfn fkdudfwhulvwlfv ehqfkpdun zrxog eh pruh dssursuldwh iru
lqyhvwljdwlqj pxwxdo ixqg shuirupdqfh16
Ixuwkhu/ rqh0|hdu ixqg shuirupdqfh lv suredeo| d qrlv| vljqdo ri ixqg pdqdjhuldo delolw|1 Pdq0
djhuv zkr hqg xs dw wkh wrs ghfloh ri ixqgv vruwhg rq wkhlu sdvw rqh0|hdu uhwxuqv pd| eh ulglqj rq
d oxfn| vwuhdn odvw |hdu1 Orqjhu irupdwlrq shulrgv duh qhhghg wr slfn rxw wkh pdqdjhuv +li dq|,
zkr frqvlvwhqwo| rxwshuirup ru xqghushuirup wkh sdfn1 Wklv srlqw zdv qrw orvw wr Fdukduw1 Kh lq0
yhvwljdwhv wkh uhwxuqv ri pxwxdo ixqgv vruwhg rq wkhlu sdvw uhwxuqv ryhu wkh sulru rqh0/ wzr0/ wkuhh0/
irxu0/ dqg yh0|hdu shulrgv1 Kh qgv vfdqw hylghqfh ri pxwxdo ixqg uhwxuq shuvlvwhqfh lq h{fhvv ri
wkh 70idfwru prgho/ h{shqvhv/ dqg wudqvdfwlrqv frvwv1 Krzhyhu/ d vwulfwhu whvw ri orqj0whup pxwxdo
ixqg shuirupdqfh zrxog eh wr vruw pxwxdo ixqgv edvhg rq wkhlu uhwxuqv ryhu d vx!flhqwo| orqj
4Iru lqvwdqfh/ W1 Urzh Sulfh Vpdoo Fds Ydoxh ixqg1
5Zh ixuwkhu glvfxvv wkh qhhg wr phdvxuh shuirupdqfh uhodwlyh wr vw|oh lq Vhfwlrq 61
6Eurzq dqg Jrhw}pdqq +4<<8, eulh | h{dplqh wkh shuvlvwhqfh surshuwlhv ri Zlhvhqehujhu vw|oh0dgmxvwhg ixqg
uhwxuqv1 Krzhyhu/ wkhlu vdpsoh vxhuv iurp vxuylyruvkls eldv dqg wkh| xvh qhlwkhu wkh 60idfwru prgho qru wkh 70idfwru
prgho wr whvw shuirupdqfh shuvlvwhqfh1 Pruhryhu/ wkh Pruqlqjvwdu vw|ohv vruw ixqgv pruh qho| wkdq gr Zlhvhqehujhu
frghv +Pd{lpxp fdslwdo jdlqv/ Jurzwk/ Lqfrph/ dqg Jurzwk dqg Lqfrph,1 Khqfh d ixqg*v Zlhvhqehujhu frgh lv
olnho| wr frqyh| ohvv lqirupdwlrq wkdq lwv Pruqlqjvwdu vw|oh1
5
shulrg +h1j1/ wkuhh |hduv, wr uhgxfh wkh qrlvh dqg phdvxuhphqw huuru gxh wr wdnlqj vkruwhu0shulrg
shuirupdqfh/ dqg lqyhvwljdwh wkhlu uhwxuqv diwhu d odj vr dv wr vhsdudwh dzd| iurp dq| vkruw0whup
shuvlvwhqfh vwrulhv1 Iru h{dpsoh/ zh frxog lqyhvwljdwh wkh rqh0|hdu uhwxuqv ri pxwxdo ixqgv vruwhg
rq wkh vxp ri wkhlu sdvw wzr0 wr irxu0|hdu uhwxuqv/ wkuhh0 wr yh0|hdu uhwxuqv/ dqg irxu0 wr vl{0|hdu
uhwxuqv17
Lq wklv sdshu/ zh lqyhvwljdwh wkh surshuwlhv ri vw|oh0dgmxvwhg pxwxdo ixqg uhwxuqv1 Vw|oh0dgmxvwhg
pxwxdo ixqg uhwxuqv duh ixqg uhwxuqv lq h{fhvv ri wkh uhwxuqv ri wkh dyhudjh ixqg lq wkhlu vw|oh1
Iluvw/ zh vruw ixqgv edvhg rq wkh vxp ri wkhlu sdvw rqh0 wr wkuhh0|hdu vw|oh0dgmxvwhg uhwxuqv wr
lqyhvwljdwh vkruw0whup pxwxdo ixqg shuirupdqfh shuvlvwhqfh1 Qh{w/ vlqfh pdqdjhu whqxuh lv derxw
irxu |hduv +Fkhydolhu dqg Hoolvrq/ 5333, dqg li pdqdjhuldo delolw| lv uhvsrqvleoh iru wkh shuvlvwhqfh
lq pxwxdo ixqg shuirupdqfh/ vw|oh0dgmxvwhg shuirupdqfh glhuhqfhv vkrxog shuvlvw iru xs wr irxu
|hduv1 Khqfh zh vruw ixqgv edvhg rq wkh vxp ri wkhlu sdvw wzr0 wr irxu0|hdu/ wkuhh0 wr yh0|hdu/
irxu0 wr vl{0|hdu/ dqg yh0 wr vhyhq0|hdu vw|oh0dgmxvwhg uhwxuqv wr lqyhvwljdwh orqj0whup pxwxdo ixqg
shuirupdqfh shuvlvwhqfh1 Zh qg vwdwlvwlfdoo| vljqlfdqw vsuhdgv lq 70idfwru vw|oh0dgmxvwhg doskdv
ri derxw 7( shu |hdu ehwzhhq ixqgv lq wkh wrs dqg erwwrp ghflohv zkhq vruwhg rq sdvw rqh0 wr
wkuhh0 |hdu shuirupdqfh1 Wklv vsuhdg ghfd|v yhu| vorzo| zkhq zh lqfuhdvh wkh odj ehwzhhq wkh
irupdwlrq shulrg dqg wkh hydoxdwlrq shulrg18 Zkhq ixqgv duh vruwhg rq wkh vxp ri wkhlu sdvw irxu0
wr vl{0|hdu vw|oh0dgmxvwhg uhwxuqv wkh vsuhdg lv vwloo d khdowk| 6(1 Lq frqwudvw/ wkh fruuhvsrqglqj
vsuhdgv iru vruwv rq qrq0vw|oh0dgmxvwhg uhwxuqv h{klelw d kljkhu udwh ri ghfd| dqg kljkhu yduldqfh1
Zkhq ixqgv duh vruwhg rq wkh vxp ri wkhlu sdvw irxu0 wr vl{0|hdu qrq0vw|oh0dgmxvwhg uhwxuqv/ wkh
vsuhdg lv lqvljqlfdqwo| glhuhqw iurp }hur1 Wklv pd| h{sodlq zk| hylghqfh iru orqj0whup pxwxdo
ixqg shuvlvwhqfh lv odfnlqj lq wkh olwhudwxuh1 H{shqvh udwlrv dqg wudqvdfwlrqv frvwv gr olwwoh wr
h{sodlq wkh uhvxowv1 Wkh uhvxowv duh vxjjhvwlyh ri pdqdjhuldo vwrfn0slfnlqj delolw|1
Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 ghvfulehv wkh gdwd xvhg1 Vhfwlrq 6 vkrzv
zk| rqh vkrxog xvh wkh vw|oh0dgmxvwhg phwulf zkhq lqyhvwljdwlqj ixqg pdqdjhuldo delolw|1 Wkh
hpslulfdo uhvxowv duh suhvhqwhg lq Vhfwlrq 7 zkhuh vxevhfwlrqv duh ghyrwhg wr h{dplqlqj 70idfwru
7Wkh vxp ri sdvw irxu0 wr vl{0|hdu uhwxuqv uhihuv wr wkh vxp ri sdvw dqqxdo uhwxuqv irxu fdohqgdu |hduv djr/ yh
fdohqgdu |hduv djr/ dqg vl{ fdohqgdu |hduv djr1
8Ixqgv duh vruwhg lqwr sruwirolrv edvhg rq wkhlu shuirupdqfh lq wkh irupdwlrq shulrg1 Wkh shuirupdqfh ri wkhvh
sruwirolrv duh wkhq whvwhg lq wkh hydoxdwlrq shulrg1
6
dqg frvw0edvhg h{sodqdwlrqv ri pxwxdo ixqg shuirupdqfh shuvlvwhqfh1 Wkh frqvlvwhqf| surshuwlhv
ri vw|oh0dgmxvwhg uhwxuq ixqg udqnlqjv duh dovr whvwhg1 Vhfwlrq 8 frqfoxghv1
5 Gdwd
Zh xvh Fhqwhu iru Uhvhdufk lq Vhfxulw| Sulfhv +FUVS, pxwxdo ixqg gdwd1 Zh rewdlq rxu pxwxdo
ixqg gdwd iurp FUVS udwkhu wkdq iurp Pruqlqjvwdu/ dv lw lv zhoo nqrzq wkdw wkh odwwhu kdv vxu0
ylyruvkls eldv1 Pruqlqjvwdu gdwd rqo| lqfoxgh vxuylylqj ixqgv1 Dv d uhvxow/ Howrq/ Juxehu/ dqg
Eodnh +4<<9, kdyh vkrzq wkdw wklv fdxvhv ryhudoo shuirupdqfh phdvxuhv wr eh lq dwhg ehwzhhq 73
edvlv srlqwv dqg 4( shu |hdu/ ghshqglqj rq wkh ohqjwk ri wkh vdpsoh shulrg1 Rwkhu uhvhdufkhuv
zkr xvh FUVS pxwxdo ixqg gdwd lqfoxgh Fdukduw +4<<:,/ ]khqj +4<<<,/ dqg Zhuphuv +5333,19
Iru vw|ohv/ zh xvh Pruqlqjvwdu htxlw| vw|ohv zklfk fdwhjrul}h htxlw| ixqgv lqwr vpdoo/ plg0
fds/ dqg odujh/ dqg ydoxh/ eohqg/ dqg jurzwk vlpxowdqhrxvo|1 Pruqlqjvwdu vw|ohv duh xvhg dv
ixqgv kdyh lqfuhdvlqjo| ehjxq wr lghqwli| wkhpvhoyhv e| wkhlu Pruqlqjvwdu htxlw| vw|ohv1 Vrph
ixqgv wkdw gr vr lqfoxgh LDL Plgfds Jurzwk Ixqg/ EodfnUrfn Odujh Fds Ydoxh Htxlw| Ixqg/ dqg
Qlfkrodv0Dssohjdwh Vpdoo Fds Jurzwk Ixqg1 Qxphurxv rwkhu h{dpsohv derxqg1 Whr dqg Zrr
+5334, xvh Pruqlqjvwdu htxlw| vw|oh uhwxuq dqg  rz lqirupdwlrq wr vkrz wkdw vw|oh lqirupdwlrq
kdyh h{sodqdwru| srzhu rq ixwxuh vwrfn uhwxuqv ryhu dqg deryh wkdw ri d vwrfn*v vl}h dqg errn0wr0
pdunhw1 Wklv lv wuxh hyhq wkrxjk vl}h dqg errn0wr0pdunhw htxlw| duh hvvhqwldoo| ghwhuplqdqwv ri d
vwrfn*v lqfoxvlrq lq d vw|oh1 Wkh srlqw wr qrwh lv wkdw vw|oh lqirupdwlrq lv kljko| glvfuhwh zkloh vwrfn
fkdudfwhulvwlfv duh pxfk pruh frqwlqxrxv1 Wzr vwrfnv zlwk vlplodu errn0wr0pdunhw htxlw| udwlrv
pd| eh vxemhfw wr yhu| glhuhqw irufhv e| yluwxh ri rqh +zlwk wkh kljkhu errn0wr0pdunhw htxlw|,
ehlqj khog pruh e| ydoxh ixqgv dqg wkh rwkhu +zlwk d orzhu errn0wr0pdunhw htxlw|, ehlqj khog
pruh e| eohqg ixqgv1
Vlqfh FUVS pxwxdo ixqg gdwd gr qrw kdyh Pruqlqjvwdu htxlw| vw|oh lqirupdwlrq/ zh wudqvihu
klvwrulfdo Pruqlqjvwdu vw|oh gdwd iurp wkh Pruqlqjvwdu Sulqlflsld Sur Soxv FG +Ihe 5334, dqg
iurp wkh Pruqlqjvwdu Pxwxdo Ixqg pdqxdov +4<<6 wr 4<<<, e| kdqg rqwr wkh FUVS gdwdedvh1:
9Dffruglqj wr Howrq/ Juxehu/ dqg Eodnh +5334,/ uhwxuqv lq wkh FUVS gdwdedvh iru prqwkv zlwk pxowlsoh glvwulex0
wlrqv rq wkh vdph gd| duh ryhuvwdwhg1 Wklv sureohp dsshduv wr kdyh ehhq fruuhfwhg e| FUVS1
:Iroorzlqj wkh vwdqgdug sudfwlfh lq wkh pxwxdo ixqg olwhudwxuh/ zh rplw lqwhuqdwlrqdo ixqgv/ vhfwru ixqgv/ dqg
grphvwlf k|eulg ixqgv1 Dovr/ wkhuh duh frqfhuqv wkdw iru vxfk ixqgv wkh Idpd0Iuhqfk idfwruv pd| qrw dghtxdwho|
7
Dv Pruqlqjvwdu vw|oh lqirupdwlrq lv qrw dydlodeoh sulru wr 4<<6/ zh dvvxph wkdw ixqgv wkdw kdyh
h{lvwhg sulru wr 4<<6 rshudwhg xqghu wkhlu 4<<6 vw|oh lq wkh |hduv ehiruh 4<<61 Dffruglqj wr Zduwkhu
+4<;7,/ pxwxdo ixqgv sod|hg d pxfk vpdoohu uroh lq wkh suh04<;7 pdunhwv1 Khqfh/ rxu dlp lv wr
vhh li vw|oh0dgmxvwhg pxwxdo ixqg uhwxuqv ehjlqqlqj Mdqxdu| 4<;7 fdq eh h{sodlqhg zlwk sdvw vw|oh0
dgmxvwhg pxwxdo ixqg uhwxuqv1 Wr gr vr/ zh xvh pxwxdo ixqg gdwd ehjlqqlqj Mdqxdu| 4<:: vr dv wr
dffrpprgdwh d vhyhq0|hdu odj1
Qrwh wkdw qrw doo pxwxdo ixqgv lq wkh FUVS gdwdedvh duh ihdwxuhg lq wkh Pruqlqjvwdu gdwdedvhv
iurp 4<<6 wr 4<<< dqg vw|oh lqirupdwlrq lv qrw dydlodeoh iru ixqgv wkdw glhg ehiruh 4<<61 Ri wkh
65/7<5 ixqg0|hduv wkdw zh kdyh lq rxu gdwdedvh/ zh gr qrw kdyh vw|oh lqirupdwlrq rq 8/697 ixqg0
|hduv ru derxw 4918( ri wkh ixqg0|hduv1 Rqh zd| wr ghdo zlwk wklv lv wr wkurz rxw wkhvh ixqg0|hduv1
Exw wkdw zrxog lqwurgxfh d vxuylyruvkls eldv lqwr wkh pxwxdo ixqg gdwd vlqfh pdq| ri wkhvh ixqg0
|hduv ehorqj wr qrq0vxuylylqj suh04<<6 ixqgv1 Lqvwhdg/ zh frqvwuxfw dq dojrulwkp edvhg rq wkh
lqirupdwlyhqhvv ri wkh ixqg qdphv/ wkh Zlhvhqehujhu ixqg w|sh frgh/ wkh LFGL ixqg remhfwlyh
frgh/ dqg Vwudwhjlf Lqvljkw*v ixqg remhfwlyh frgh uhsruwhg lq wkh FUVS pxwxdo ixqg gdwdedvh wr
hvwlpdwh wkh ixqgv* vw|ohv1 Ghwdlov ri wkh dojrulwkp duh dydlodeoh lq wkh Dsshqgl{1 Edvlfdoo|/ wkh
dojrulwkp wdnhv dgydqwdjh ri vlpsoh idfwv1 Iru lqvwdqfh/ ixqgv fodvvlhg e| Vwudwhjlf Lqvljkw dv
lqfrph jurzwk ixqgv +zklfk duh riwhq khdylo| lqyhvwhg lq odujh/ glylghqg0sd|lqj vwrfnv, duh xvxdoo|
odujh ydoxh ixqgv/ dqg d ixqg qdphg Pxqghu Plg0Fds Jurzwk Ixqg zrxog prvw olnho| eh d plg0fds
jurzwk ixqg1
6 Zk| Vw|oh0DgmxvwhgB
Pxwxdo ixqg shuirupdqfh vwxglhv vxfk dv Fdukduw +4<<:, kdyh wudglwlrqdoo| vruwhg pxwxdo ixqgv rq
wkhlu sdvw uhwxuqv1 Wklv phwkrg ryhuorrnv d vlpsoh idfw1 Wkh uhwxuqv ri glhuhqw pxwxdo ixqg vw|ohv
ydu| frqvlghudeo|1 E| vruwlqj rq pxwxdo ixqg uhwxuqv/ wkh uhvhdufkhu qrw rqo| h{wudfwv ixqgv zlwk
deryh0dyhudjh pdqdjhuv +li dq|, exw dovr h{wudfwv ixqgv lq deryh0dyhudjh shuiruplqj vw|ohv1 Iru
lqvwdqfh/ ixqgv vruwhg lqwr wkh ehvw uhwxuq ghfloh duh erwk jrrg ixqgv dqg qrw0vr0jrrg ixqgv zklfk
e| fkdqfh ehorqj wr d zhoo0shuiruplqj vw|oh odvw |hdu1 Li wkh uhvhdufkhu*v dlp lv wr pdnh lqihuhqfhv
rq ixqg pdqdjhuldo delolw|/ wkhq khu vdpsoh ri deryh0dyhudjh uhwxuq ixqgv lv frqwdplqdwhg1 Lq rwkhu
fryhu wkh ulvnv lqyroyhg1
8
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Probability of a fund being in style i conditional on being in decile j (where a fund’s inclusion in decile j is 
determined by its current-year style-adjusted (SA) returns)
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zrugv/ ixqg shuirupdqfh lqfoxghv wzr frpsrqhqwv= pdqdjhuldo delolw| dqg vw|oh shuirupdqfh/ dqg
e| orrnlqj dw ixqg uhwxuq shuvlvwhqfh/ wkh uhvhdufkhu idlov wr frqwuro iru wkh odwwhu/ zklfk lv xqolnho|
wkh uhvxow ri d pdqdjhu*v dfwlrqv vlqfh ixqgv duh lqfuhdvlqjo| lghqwli|lqj wkhpvhoyhv e| wkhlu vw|ohv1
Frqvlvwhqw zlwk wklv lqwxlwlrq/ zh qg wkdw ixqgv lq wkh zruvw uhwxuq ghflohv ehorqj ryhu0
zkhoplqjo| wr wkh zruvw shuiruplqj vw|ohv1 Frqyhuvho|/ ixqgv lq wkh ehvw uhwxuq ghflohv ehorqj
ryhuzkhoplqjo| wr wkh ehvw shuiruplqj vw|ohv1 Iljxuh 4 judskv wkh suredelolw| ri d ixqg ehlqj lq d
vw|oh frqglwlrqdo rq ehlqj lq d fhuwdlq uhwxuq ghfloh zkhuh lwv lqfoxvlrq lq d ghfloh lv ghwhuplqhg e|
lwv fxuuhqw0|hdu uhwxuqv1 Lw vkrzv wkdw ixqgv lq wkh ehvw dqg zruvw ghflohv kdyh d juhdwhu0wkdq058(
suredelolw| ri ehorqjlqj wr wkh ehvw dqg zruvw vw|ohv uhvshfwlyho|1 Pruhryhu/ iru wkh zruvw uhwxuq
ghfloh/ wkh frqglwlrqdo suredelolwlhv ghfuhdvh doprvw prqrwrqlfdoo| iurp wkh zruvw uhwxuq vw|oh wr
wkh ehvw uhwxuq vw|oh1 Wkh dqdorjrxv skhqrphqrq rffxuv zlwk wkh ehvw uhwxuq ghfloh= frqglwlrqdo
suredelolwlhv lqfuhdvh doprvw prqrwrqlfdoo| iurp wkh zruvw uhwxuq vw|oh wr wkh ehvw uhwxuq vw|oh1
Ixuwkhu/ wkhuh lv dq doprvw folqlfdo fruuhodwlrq ehwzhhq wkh uhwxuq udqn ri d ixqg ghfloh dqg wkh
uhwxuq udqn ri wkh vw|oh wr zklfk wkh ixqgv lq wkh ghfloh prvw olnho| ehorqj1 Wklv vxjjhvwv wkdw wkh
uhwxuq ri wkh vw|oh wr zklfk d ixqg ehorqjv lv dq lpsruwdqw ghwhuplqdqw ri d ixqg*v lqfoxvlrq lqwr d
uhwxuq ghfloh1 Vlqfh vw|oh uhwxuq udqnlqjv ydu| frqvlghudeo| iurp |hdu wr |hdu/ e| xvlqj wkh uhwxuq
phwulf/ d uhvhdufkhu zrxog lqihu wkdw rqh |hdu prvw ri wkh jrrg pdqdjhuv duh lq vpdoo ydoxh dqg
dqrwkhu |hdu prvw ri wkh jrrg pdqdjhuv duh lq odujh jurzwk1; Wklv grhv qrw mleh zhoo zlwk wkh d
sulrul dvvxpswlrq wkdw pdqdjhuldo delolw| vkrxog eh urxjko| xqlirup dfurvv vw|ohv1<
Zkhq ixqgv duh vruwhg rq vw|oh0dgmxvwhg uhwxuqv/ wkh| gr qrw h{klelw d whqghqf| wr foxvwhu
lqwr fhuwdlq zhoo0shuiruplqj ru srruo|0shuiruplqj vw|ohv1 Iljxuh 5 ghslfwv wkh suredelolw| ri d ixqg
ehlqj lq d vw|oh frqglwlrqdo rq ehlqj lq d fhuwdlq ghfloh zkhuh lwv lqfoxvlrq lq d ghfloh lv ghwhuplqhg
e| lwv fxuuhqw0|hdu vw|oh0dgmxvwhg uhwxuqv1 Lw uhyhdov d odfn ri sdwwhuq lq frqglwlrqdo suredelolwlhv
zklfk vwduno| frqwudvwv zlwk wkh dqrpdorxv sdwwhuq ri frqglwlrqdo suredelolwlhv revhuyhg lq Iljxuh
41 Khqfh zkhq lqyhvwljdwlqj pdqdjhuldo delolw|/ vw|oh0dgmxvwhg uhwxuqv vkrxog eh wkh shuirupdqfh
;Iru h{dpsoh/ lq 4<<8/ prvw ri wkh ixqgv lq wkh orvhu uhwxuq ghfloh duh vpdoo ydoxh ixqgv/ |hw prvw ri wkh ixqgv lq
wkh vdph ghfloh qh{w |hdu duh plg0fds jurzwk ixqgv1
< Lq dgglwlrq/ iru hdfk |hdu/ zh shuirup Vshdupdq udqn whvwv rq wkh uhwxuq udqn ri d vw|oh dqg wkh shufhqwdjh ri
ixqgv/ iurp wkdw vw|oh/ wkdw pdnh xs wkh ehvw ixqg uhwxuq ghfloh1 Wkh Vshdupdq udqn whvwv uhmhfw wkh k|srwkhvlv wkdw
wkh vw|oh uhwxuq udqn dqg wkh shufhqwdjh ri ixqgv duh lqghshqghqw dw wkh 43( ohyho iru 46 rxw ri wkh 49 |hduv lq rxu
vdpsoh1 Wkh vdph uhvxow suhydlov zkhq zh frqvlghu ixqgv lq wkh zruvw uhwxuq ghfloh1
9
phwulf rq zklfk wkh uhvhdufkhu edvhv khu lqihuhqfhv1 Wklv lv wuxh zkhwkhu ru qrw ixqg uhwxuqv ru
vw|oh0dgmxvwhg ixqg uhwxuqv |lhog juhdwhu hylghqfh iru shuvlvwhqfh143
7 Hpslulfdo Uhvxowv
714 Vw|oh0Dgmxvwhg Uhwxuqv dqg Frpprq Idfwruv lq Vwrfn Uhwxuqv
Lq wklv vhfwlrq/ zh lqyhvwljdwh wkh surshuwlhv ri vw|oh0dgmxvwhg ixqg uhwxuqv e| wdnlqj lqwr dffrxqw
frpprq idfwruv lq vwrfn uhwxuqv1 Zh irup sruwirolrv ri ixqgv edvhg rq wkuhh0|hdu vxpv ri wkhlu sdvw
vw|oh0dgmxvwhg uhwxuqv1 D wkuhh0|hdu irupdwlrq shulrg lv xvhg dv d vruw rq rqh0|hdu ixqg shuirupdqfh
gdwd pd| qrw eh dghtxdwh lq vhsdudwlqj oxfn iurp srwhqwldo pdqdjhuldo delolw|1 Zh wkhq hvwlpdwh
wkh shuirupdqfh ri wkh uhvxowlqj sruwirolrv diwhu ydulrxv odjv dqg iroorz wkh phwkrgrorj| ri Fdukduw
+4<<:,1 Rq Mdqxdu| 4 ri hdfk |hdu/ zh irup whq htxdo0zhljkwhg sruwirolrv ri ixqgv/ xvlqj glhuhqw
vxpv ri sdvw wkuhh0|hdu vw|oh0dgmxvwhg ixqg uhwxuqv/ h1j1/ wkh vxp ri sdvw rqh0 wr wkuhh0|hdu sdvw
uhwxuqv/ wkh vxp ri wzr0 wr irxu0|hdu sdvw uhwxuqv/ hwf1 Zh krog wkh sruwirolrv iru rqh |hdu/ wkhq
uh0irup wkhp1 Wklv |lhogv d wlph vhulhv ri prqwko| uhwxuqv rq hdfk sruwirolr iurp Mdqxdu| 4<;7
wr Ghfhpehu 4<<<1 Ixqgv wkdw glvdsshdu gxulqj wkh frxuvh ri wkh |hdu duh lqfoxghg lq wkh htxdo0
zhljkwhg dyhudjh xqwlo wkh| glvdsshdu/ wkhq wkh sruwirolr zhljkwv duh uhdgmxvwhg dssursuldwho|1
Zh hpsor| wkuhh prghov ri shuirupdqfh phdvxuhphqw= wkh Fdslwdo Dvvhw Sulflqj Prgho +FDSP,
ghvfulehg lq Vkdush +4<97, dqg Olqwqhu +4<98,/ wkh Idpd dqg Iuhqfk +4<<6, 60idfwru prgho/ dqg wkh
Fdukduw +4<<:, 70idfwru prgho1 Fdukduw*v 70idfwru prgho dggv wr Idpd dqg Iuhqfk*v 60idfwru prgho
d prphqwxp idfwru wkdw fdswxuhv Mhjdghhvk dqg Wlwpdq*v +4<<6, rqh0|hdu prphqwxp dqrpdo|1
Zh vkdoo qrw glvfxvv wkhvh prghov lq ghwdlo exw lqvwhdg gluhfw wkh uhdghu wr Fdukduw +4<<:, zkr jlyhv
dq h{fhoohqw uhylhz1 Wkh dgydqwdjhv ri wkh 60idfwru prgho uhodwlyh wr wkh FDSP lq h{sodlqlqj wkh
furvv0vhfwlrqdo yduldwlrq ri vwrfn uhwxuqv duh zhoo0nqrzq dqg zh zloo qrw ehoderu wkh srlqw1 Dovr/
43Rqh suhglfwdeoh fulwltxh lv wkdw vlqfh ixqgv duh vruwhg lqwr Pruqlqjvwdu vw|ohv edvhg rq wkh vl}h dqg errn0wr0
pdunhw +dqg sulfh0wr0hduqlqjv, udwlr ri wkhlu kroglqjv/ ixqgv vruwhg rq Idpd0Iuhqfk 60idfwru doskd zloo qrw furzg
lqwr zhoo0shuiruplqj ru srruo|0shuirplqj vw|ohv lq d v|vwhpdwlf idvklrq1 Wklv lv qrw wuxh1 Zkhq wkh doskd dqdorjxh
ri Iljxuh 4 lv sorwwhg/ zh qg wkdw ixqgv lq wkh ehvw doskd ghfloh furzg lqwr vw|ohv zlwk wkh ehvw doskd1 Frqyhuvho|/
ixqgv lq wkh zruvw doskd ghfloh furzg lqwr vw|ohv zlwk wkh zruvw doskd1 Wkh doskd dqdorjxh ri Iljxuh 4 hdvlo| sdvvhv
wkh h|hedoo whvw dv idu dv glvsod|lqj d srvlwlyh uhodwlrqvkls ehwzhhq vw|oh doskd udqnlqj dqg ixqg doskd udqnlqj lv
frqfhuqhg1
:
Monthly
Excess Adj Adj Adj
Portfolio  Return Std Dev Alpha VWRF R-sq Alpha RMRF SMB HML R-sq Alpha RMRF SMB HML PR1YR R-sq
123spreadA 0.39% 1.14% 0.37 0.02 -0.002 0.40 -0.01 -0.08 -0.12 0.060 0.33 -0.01 -0.05 -0.11 0.06 0.084
(4.42)** (0.83) (4.77)** (-0.68) (-2.43) (-3.46) (3.85)** (-0.63) (-1.54) (-3.03) (2.41)
123spreadB 0.36% 0.95% 0.36 0.00 -0.005 0.35 -0.01 -0.11 -0.07 0.074 0.30 -0.01 -0.09 -0.06 0.05 0.095
(5.12)** (0.02) (5.14)** (-0.58) (-4.06) (-2.37) (4.25)** (-0.53) (-3.14) (-1.96) (2.28)
123spreadC 0.19% 0.87% 0.18 0.01 -0.000 0.22 -0.02 -0.02 -0.13 0.094 0.19 -0.02 -0.01 -0.12 0.03 0.099
(2.77)** (0.97) (3.53)** (-1.41) (-0.93) (-4.67) (2.93)** (-1.38) (-0.42) (-4.35) (1.43)
234spreadA 0.28% 1.01% 0.27 0.01 -0.004 0.29 -0.02 -0.07 -0.11 0.062 0.28 -0.02 -0.07 -0.11 0.01 0.057
(3.59)** (0.55) (3.92)** (-0.94) (-2.55) (-3.52) (3.65)** (-0.94) (-2.32) (-3.41) (0.24)
234spreadB 0.32% 0.92% 0.33 -0.01 -0.001 0.33 -0.02 -0.11 -0.07 0.087 0.32 -0.02 -0.10 -0.07 0.01 0.082
(4.93)** (-0.93) (4.95)** (-1.41) (-4.29) (-2.39) (4.58)** (-1.40) (-3.92) (-2.28) (0.38)
234spreadC 0.09% 0.74% 0.05 0.05 0.091 0.08 0.02 -0.01 -0.10 0.168 0.09 -0.02 -0.10 -0.07 0.01 0.167
(0.87) (4.48) (1.57) (1.83) (-0.53) (-4.40) (1.72) (-1.40) (-3.92) (-2.28) (0.38)
345spreadA 0.23% 0.87% 0.19 0.05 0.049 0.22 0.02 -0.03 -0.10 0.112 0.21 0.02 -0.03 -0.10 0.00 0.107
(2.99)** (3.31) (3.53)** (1.14) (-1.37) (-3.90) (3.31)** (1.14) (-1.25) (-3.80) (0.13)
345spreadB 0.25% 0.74% 0.24 0.00 -0.005 0.25 -0.01 -0.07 -0.07 0.060 0.25 -0.01 -0.07 -0.07 0.00 0.055
(4.54)** (0.04) (4.72)** (-1.01) (-3.21) (-2.98) (4.52)** (-1.01) (-3.07) (-2.94) (-0.11)
345spreadC 0.04% 0.68% 0.00 0.05 0.0815 0.03 0.02 0.02 -0.07 0.149 0.06 0.02 0.01 -0.08 -0.02 0.156
(-0.06) (4.24) (0.67) (1.76) (0.99) (-3.93) (1.11) (1.73) (0.44) (-3.85) (-1.53)
456spreadA 0.25% 0.94% 0.19 0.06 0.068 0.24 0.02 -0.03 -0.14 0.166 0.25 0.02 -0.04 -0.14 -0.01 0.163
(2.88)** (3.85) (3.66)** (1.14) (-1.30) (-4.95) (3.66)** (1.12) (-1.42) (-4.97) (-0.57)
456spreadB 0.20% 0.74% 0.19 0.01 -0.004 0.20 -0.01 -0.06 -0.06 0.051 0.22 -0.01 -0.07 -0.07 -0.02 0.054
(3.51)** (0.50) (3.60)** (-0.41) (-3.10) (-2.58) (3.83)** (-0.44) (-3.36) (-2.77) (-1.29)
456spreadC 0.16% 0.81% 0.09 0.07 0.149 0.13 0.04 0.04 -0.09 0.236 0.16 0.04 0.02 -0.10 -0.02 0.241
(1.59) (5.88) (2.52)* (3.04) (1.75) (-3.91) (2.88)** (3.01) (1.16) (-4.14) (-1.53)
567spreadA 0.14% 0.79% 0.07 0.07 0.159 0.11 0.04 0.00 -0.10 0.230 0.12 0.04 0.00 -0.10 -0.01 0.228
(1.29) (6.09) (2.05)* (3.28) (0.11) (-4.24) -2.05 (2.17)* (3.25) (-0.13) (-4.29) (-0.72)
567spreadB 0.11% 0.72% 0.10 0.01 -0.003 0.11 0.00 -0.03 -0.03 0.000 0.14 0.00 -0.04 -0.04 -0.03 0.012
(1.97)* (0.62) (2.01)* (0.05) (-1.28) (-1.32) (2.46)* (0.01) (-1.79) (-1.61) (-1.77)
567spreadC 0.06% 0.84% -0.06 0.13 0.455 -0.02 0.10 0.04 -0.08 0.529 -0.01 0.10 0.04 -0.08 -0.01 0.527
(-1.36) (12.65) (-0.42) (9.13) (2.39) (-4.32) (-0.27) (9.10) (2.12) (-4.32) (-0.42)
**Alpha significant at the 1% level
*Alpha significant at the 5% level
Table 1
Portfolios of Mutual Funds Formed on Three-Year Sums of Past Style-Adjusted Fund Returns
Mutual funds are sorted on January 1 each year from January 1984 to December 1999 into ten portfolios based on the three-year sum of their returns minus their styles’
returns. The portfolios are equally weighted monthly so the weights are re-adjusted whenever a stock disappears. Spread A is the return of the funds in decile 1 minus
the return of the funds in decile 10. Spread B is the return of the funds in decile 2 minus the return of the funds in decile 10. Spread C is the return of the funds in decile
1 minus the returns of the funds in decile 9. 123spreadA denotes the spread A derived from a sort on sum of past one-, two-, and three-year style-adjusted returns.
Similarly 234spreadA denotes the spread A derived from a sort on the sum of past two-, three-, and four-year style-adjusted returns. VWRF is the excess return on the
CRSP value-weighted market proxy. RMRF, SMB, and HML are Fama and French’s (1993) market proxy and factor-mimicking portfolios for size and book-to-market
equity. PR1YR is Carhart’s (1997) factor-mimicking portfolio for one-year return momentum. Alpha is the intercept of the Model. The t-statistics are in parentheses. The
number of observations for each regression is 192.
CAPM Fama-French 3-Factor Model Carhart 4-Factor Model
Monthly
Style-adjusted Adj Adj Adj
Portfolio  Return Std Dev Alpha VWRF R-sq Alpha RMRF SMB HML R-sq Alpha RMRF SMB HML PR1YR R-sq
123spreadA 0.38% 1.79% 0.38 0.00 -0.005 0.42 -0.05 -0.10 -0.19 0.065 0.37 -0.05 -0.08 -0.18 0.05 0.052
(2.87)** (-0.15) (3.22)** (-1.60) (-2.02) (-3.40) (2.71)** (-1.57) (-1.53) (-3.15) (1.17)
123spreadB 0.39% 1.58% 0.44 -0.05 0.017 0.41 -0.06 -0.24 -0.10 0.156 0.37 -0.06 -0.22 -0.09 0.03 0.156
(3.82)** (-2.08) (3.72)** (-2.19) (-5.72) (-2.20) (3.23)** (-2.16) (-5.08) (-1.99) (1.00)
123spreadC 0.13% 1.55% 0.11 0.01 -0.004 0.20 -0.06 0.00 -0.21 0.088 0.17 -0.05 0.02 -0.20 0.03 0.087
(1.02) (0.44) (1.80) (-1.92) (0.08) (-4.43) (1.46) (-1.90) (0.34) (-4.21) (0.83)
234spreadA 0.27% 1.54% 0.26 0.01 -0.005 0.30 -0.02 -0.04 -0.11 0.012 0.31 -0.02 -0.04 -0.12 -0.02 0.008
(2.31)* (0.37) (2.57)* (-0.73) (-0.82) (-2.27) (2.58)* (-0.74) (-0.92) (-2.31) (-0.46)
234spreadB 0.26% 1.34% 0.30 -0.05 0.016 0.26 -0.04 -0.17 -0.04 0.113 0.29 -0.04 -0.18 -0.05 -0.02 0.112
(3.05)** (-2.03) (2.75)** (-1.67) (-4.78) (-1.09) (2.88)** (-1.69) (-4.79) (-1.22) (-0.86)
234spreadC 0.04% 1.42% -0.01 0.05 0.017 0.05 0.01 0.06 -0.10 0.054 0.10 0.01 0.04 -0.11 -0.05 0.060
(-0.05) (2.11) (0.49) (0.50) (1.49) (-2.16) (0.93) (0.46) (0.93) (-2.40) (-1.50)
345spreadA 0.25% 1.48% 0.21 0.04 0.012 0.32 -0.03 0.11 -0.20 0.173 0.29 -0.03 0.12 -0.19 0.03 0.173
(1.95) (1.80) (3.22)** (-1.16) (2.86) (-4.63) (2.76)** (-1.14) (3.02) (-4.39) (0.98)
345spreadB 0.17% 1.18% 0.20 -0.03 0.004 0.22 -0.05 -0.04 -0.09 0.025 0.22 -0.05 -0.05 -0.09 -0.01 0.02
(2.29)* (-1.36) (2.49)* (-2.18) (-1.34) (-2.32) (2.44)* (-2.18) (-1.34) (-2.32) (-0.23)
345spreadC -0.01% 1.41% -0.09 0.09 0.069 0.03 0.02 0.17 -0.16 0.276 0.04 0.02 0.17 -0.16 -0.01 0.272
(-0.87) (3.90) (0.33) (0.89) (4.97) (-4.12) (0.43) (0.87) (4.56) (-4.12) (-0.40)
456spreadA 0.14% 1.64% 0.08 0.07 0.026 0.20 -0.01 0.14 -0.19 0.170 0.20 -0.01 0.13 -0.19 -0.01 0.166
(0.64) (2.45) (1.74) (-0.29) (3.20) (-3.99) (1.71) (-0.30) (2.96) (-3.95) (-0.18)
456spreadB 0.11% 1.34% 0.12 -0.01 -0.003 0.14 -0.03 -0.02 -0.06 -0.003 0.19 -0.03 -0.03 -0.07 -0.04 0.002
(1.25) (-0.60) (1.41) (-1.18) (-0.44) (-1.41) (1.78) (-1.22) (-0.88) (-1.64) (-1.43)
456spreadC 0.04% 1.60% -0.06 0.11 0.080 0.10 0.01 0.23 -0.22 0.379 0.11 0.01 0.22 -0.23 -0.01 0.377
(-0.53) (4.19) (1.06) (0.56) (6.30) (-5.46) (1.13) (0.55) (5.80) (-5.44) (-0.42)
567spreadA -0.06% 1.51% -0.17 0.12 0.110 -0.09 0.07 0.13 -0.10 0.192 -0.07 0.07 0.11 -0.11 -0.02 0.190
(-1.65) (4.95) (-0.92) (2.75) (3.21) (-2.37) (-0.67) (2.73) (2.81) (-2.45) (-0.67)
567spreadB -0.06% 1.29% -0.11 0.06 0.034 -0.11 0.06 0.00 -0.01 0.025 -0.07 0.06 -0.01 -0.02 -0.03 0.025
(-1.18) (2.79) (-1.10) (2.27) (0.14) (-0.21) (-0.72) (2.25) (-0.22) (-0.39) (-1.07)
567spreadC -0.17% 1.48% -0.32 0.17 0.232 -0.22 0.11 0.20 -0.11 0.409 -0.22 0.11 0.20 -0.11 0.00 0.406
(-3.37)** (7.66) (-2.54)* (5.09) (6.14) (-2.86) (-2.44)* (5.08) (5.81) (-2.80) (0.07)
**Alpha significant at the 1% level
*Alpha significant at the 5% level
Table 2
Portfolios of Mutual Funds Formed on Three-Year Sums of Past Fund Returns
Mutual funds are sorted on January 1 each year from January 1984 to December 1999 into ten portfolios based on the three-year sum of their returns. The portfolios are
equally weighted monthly so the weights are re-adjusted whenever a stock disappears. Spread A is the return of the funds in decile 1 minus the return of the funds in
decile 10. Spread B is the return of the funds in decile 2 minus the return of the funds in decile 10. Spread C is the return of the funds in decile 1 minus the returns of the
funds in decile 9. 123spreadA denotes the spread A derived from a sort on sum of past one-, two-, and three-year returns. Similarly 234spreadA denotes the spread A
derived from a sort on the sum of past two-, three-, and four-year returns. VWRF is the excess return on the CRSP value-weighted market proxy. RMRF, SMB, and
HML are Fama and French’s (1993) market proxy and factor-mimicking portfolios for size and book-to-market equity. PR1YR is Carhart’s (1997) factor-mimicking
portfolio for one-year return momentum. Alpha is the intercept of the Model. The t-statistics are in parentheses. The number of observations for each regression is 192.
CAPM Fama-French 3-Factor Model Carhart 4-Factor Model
dffruglqj wr Fdukduw +4<<:,/ wkh 70idfwru prgho holplqdwhv doprvw doo ri wkh sdwwhuqv lq +60idfwru
prgho, sulflqj huuruv/ lqglfdwlqj wkdw lw zhoo ghvfulehv wkh furvv0vhfwlrqdo yduldwlrq lq dyhudjh vwrfn
uhwxuqv1
Zh hvwlpdwh shuirupdqfh uhodwlyh wr wkh FDSP/ 60idfwru/ dqg 70idfwru prghov dv
VDu6 @  . YZUI6 . h6 p @ 4> 5> ===>P +4,
VDu6 @  . YZUI6 . vVPE6 . kKPO6 . h6 p @ 4> 5> ===>P +5,
VDu6 @ .YZUI6.vVPE6.kKPO6.sSU4\ U6.h6 p @ 4> 5> ===>P +6,
zkhuh VDu6 lv wkh htxdo0zhljkwhg vw|oh0dgmxvwhg uhwxuq ri wkh ixqgv lq sruwirolr l lq prqwk p>
YZUI lv wkh h{fhvv uhwxuq rq wkh FUVS ydoxh0zhljkwhg sruwirolr ri doo Q\VH/ DPH[/ dqg Qdvgdt
vwrfnv> UPUI lv wkh h{fhvv uhwxuq rq d ydoxh0zhljkwhg djjuhjdwh pdunhw sur{|> dqg VPE/ KPO/
dqg SU4\U44 duh uhwxuqv rq ydoxh0zhljkwhg/ }hur0lqyhvwphqw/ idfwru0plplfnlqj sruwirolrv iru vl}h/
errn0wr0pdunhw htxlw|/ dqg rqh0|hdu prphqwxp lq vwrfn uhwxuqv/ uhvshfwlyho|1
Wkh vsuhdg lq phdq prqwko| vw|oh0dgmxvwhg uhwxuqv ehwzhhq wkh ehvw dqg zruvw ixqgv +vsuhdgD,45
glvsod|hg lq Wdeoh 4 vwduwv dw 6< edvlv srlqwv +71:( shu |hdu, iru wkh vruw rq wkh vxp ri rqh0 wr
wkuhh0|hdu vw|oh0dgmxvwhg uhwxuqv1 Lw ghfd|v vorzo| dv zh lqfuhdvh wkh ohqjwk ri wkh odj ehwzhhq
wkh irupdwlrq shulrg dqg wkh hydoxdwlrq shulrg1 Zkhq ixqgv duh vruwhg rq wkh vxp ri irxu0 wr
vl{0|hdu vw|oh0dgmxvwhg uhwxuqv/ wkh phdq prqwko| vw|oh0dgmxvwhg vsuhdg lv 58 edvlv srlqwv +6( shu
|hdu,1 Lq frqwudvw/ wkh vsuhdg lq phdq prqwko| uhwxuqv glvsod|hg lq Wdeoh 5 +zkhuh zh shuirup
wkh fruuhvsrqglqj uhjuhvvlrqv zlwk h{fhvv uhwxuqv46 lq sodfh ri vw|oh0dgmxvwhg uhwxuqv, ghfd|v dw d
pxfk idvwhu udwh dv zh lqfuhdvh wkh odj1 Lw vwduwv r dw d khdowk| 6; edvlv srlqwv iru wkh vruw rq rqh0
wr wkuhh0|hdu uhwxuqv dqg idoov wr 47 edvlv srlqwv +419;( shu |hdu, iru wkh vruw rq irxu0 wr vl{0|hdu
44Gdwd rq SU4\U duh jhqhurxvo| surylghg e| Pdun Fdukduw1 Vhh Fdukduw +4<<:, iru d ghwdlohg ghvfulswlrq ri
SU4\U*v frqvwuxfwlrq1
45Khqfhiruwk/ xqohvv rwkhuzlvh phqwlrqhg/ vsuhdg uhihuv wr wkh vsuhdg ehwzhhq wkh ehvw dqg zruvw ixqgv edvhg
rq sdvw shuirupdqfh +vsuhdgD,1
46H{fhvv uhwxuq lv wkh uhwxuq plqxv wkh rqh0prqwk W0eloo uhwxuq1
;
uhwxuqv1 Wkh vsuhdg lq phdq prqwko| uhwxuqv dovr kdv d kljkhu yduldqfh wkdq lwv vw|oh0dgmxvwhg
frxqwhusduw1 Wkh vwdqgdug ghyldwlrqv ri wkh uhwxuq vsuhdgv duh xqlirupo| deryh 473 edvlv srlqwv/
zkloh wkrvh iru wkh vw|oh0dgmxvwhg uhwxuq vsuhdgv duh xqlirupo| ehorz 448 edvlv srlqwv1 Wklv vxj0
jhvwv wkdw ixqg uhwxuq lv d qrlvlhu suhglfwru ri ixwxuh ixqg shuirupdqfh wkdq lv vw|oh0dgmxvwhg ixqg
uhwxuq1
Wkh FDSP h{sodlqv qhlwkhu wkh vsuhdg lq vw|oh0dgmxvwhg uhwxuqv qru wkh vsuhdg lq qrupdo
uhwxuqv1 Wkh ordglqjv rq YZUI ru wkh ehwdv ri wkh vsuhdgv duh xvxdoo| lqvljqlfdqwo| glhuhqw
iurp }hur1 Vlqfh wkh vsuhdg iru wkh vruw rq vw|oh0dgmxvwhg uhwxuqv kdv d kljkhu suhflvlrq wkdq
wkdw iru wkh vruw rq uhwxuqv/ wkh FDSP doskdv iru wkh iruphu vruw duh dovr ryhuzkhoplqjo| pruh
vljqlfdqw1 Wkh FDSP doskd iru wkh vw|oh0dgmxvwhg vsuhdg uhpdlqv vljqlfdqw dw wkh 8( ohyho xs
wr wkh irxu0 wr vl{0|hdu vruw/ zkloh wkh FDSP doskd iru wkh uhwxuq vsuhdg orvhv lwv vljqlfdqfh diwhu
wkh wzr0 wr irxu0|hdu vruw1 Lq idfw/ wkh FDSP doskd iru wkh uhwxuq vsuhdg lv qhjdwlyho| vljqlfdqw
dw wkh 43( ohyho iru wkh yh0 wr vhyhq0|hdu vruw1 Rqh srvvleoh uhdvrq iru wklv lv wkdw vw|oh uhwxuqv
phdq uhyhuw diwhu irxu wr vl{ |hduv1
Wkh Idpd0Iuhqfk 60idfwru doskdv duh dovr pruh vljqlfdqw dqg shuvlvwhqw iru wkh vw|oh0dgmxvwhg
uhwxuq vruw wkdq iru wkh uhwxuq vruw1 Wkh 60idfwru doskd iru wkh vw|oh0dgmxvwhg uhwxuq vsuhdg ehwzhhq
wkh ehvw dqg zruvw sruwirolrv lv srvlwlyho| vljqlfdqw dw wkh 8( ohyho xs wr dqg lqfoxglqj wkh yh0
wr vhyhq0|hdu vruw1 Rq wkh rwkhu kdqg/ wkh 60idfwru doskd iru wkh uhwxuq vsuhdg lv lqvljqlfdqw
eh|rqg wkh wkuhh0 wr yh0|hdu vruw1 Wkh wkuhh idfwruv gr vrphzkdw h{sodlq wkh vsuhdgv/ wkrxjk1
Wkh vsuhdgv ordg qhjdwlyho| rq KPO/ lpso|lqj wkdw wkh wrs ghfloh ixqgv krog pruh jurzwk vwrfnv
wkdq gr wkh erwwrp ghfloh ixqgv1 Dovr/ prvw ri wkh vsuhdgv ordg qhjdwlyho| rq VPE1 Krzhyhu/
vlqfh gxulqj wklv shulrg wkh phdq uhwxuq rq KPO lv srvlwlyh dqg wkdw rq VPE lv qhjdwlyh/ dqg wkh
vsuhdgv ordg pruh qhjdwlyho| rq KPO/ wkh 60idfwru doskdv duh jhqhudoo| kljkhu wkdq wkh FDSP
doskdv1
Fdukduw +4<<:, qgv wkdw pxfk ri wkh suhylrxvo| grfxphqwhg rqh0|hdu shuvlvwhqfh lq pxwxdo
ixqg uhwxuqv fdq eh h{sodlqhg e| wkh prphqwxp idfwru +SU4\U, lq klv 70idfwru prgho1 Krzhyhu/
vlqfh odvw |hdu*v zlqqhu ixqgv iuhtxhqwo| ehfrph wklv |hdu*v orvhu ixqgv dqg ylfh yhuvd/ dw ohdvw zkhq
vruwhg rq uhwxuqv/ kh dwwulexwhv wkh vljqlfdqw dqg srvlwlyh SU4\U ordglqjv wr pdqdjhuv lq wkh
wrs ghfloh dfflghqwdoo| kroglqj odvw |hdu*v zlqqhu vwrfnv1 Wkh 70idfwru doskdv iru vruwv rq uhwxuqv
glvsod|hg lq Wdeoh 5 eurdgo| frqfxu zlwk wklv vwru|1 Wkh ordglqjv rq SU4\U duh doo lqvljqlfdqwo|
<
Figure 3
Cumulative style-adjusted (SA) returns for portfolios sorted on the sum of past one- to three-year SA fund 
returns (1-72 months into the evaluation period)
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Figure 4
Average monthly holding-period style-adjusted (SA) returns for portfolios sorted on the sum of past one- to 
three-year SA fund returns (1-72 months into the evaluation period)
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glhuhqw iurp }hur iru wkh wzr0 wr irxu0|hdu vruw dqg eh|rqg1 Lq uhvxowv qrw uhsruwhg/ zh qg
wkdw wkh vruw rq sdvw |hdu uhwxuqv jhqhudwhv d vsuhdg wkdw ordgv srvlwlyho| dqg vljqlfdqwo| rq
SU4\U1 Pruhryhu/ wkh vsuhdg dqg doo wkh ghfloh sruwirolrv iru wkh vruw rq uhwxuqv wzr |hduv djr
ordg lqvljqlfdqwo| rq SU4\U1 Wkh vdph vlwxdwlrq suhydlov iru wkh vruw rq vw|oh0dgmxvwhg uhwxuqv147
Li pdqdjhuv gr dgrsw prphqwxp vwudwhjlhv frqvflrxvo|/ wkhq wkh srvlwlyh ordglqjv rq SU4\U
vkrxog shuvlvw1 Khqfh wkh hylghqfh vxjjhvwv wkdw pdqdjhuv gr qrw frqvflrxvo| dgrsw prphqwxp
vwudwhjlhv1
Ehfdxvh ri wkh suhgrplqdqwo| lqvljqlfdqw ordglqjv rq SU4\U/ wkh 70idfwru doskdv iru wkh
vsuhdgv lq Wdeohv 4 dqg 5 gr qrw glhu pxfk iurp wkh 60idfwru doskdv1 Djdlq/ wkh 70idfwru doskdv
duh pruh vljqlfdqw iru wkh vruwv rq vw|oh0dgmxvwhg uhwxuqv wkdq iru wkh vruwv rq uhwxuqv1 Dovr/ wkh|
shuvlvw pruh iru wkh iruphu wkdq iru wkh odwwhu1 Zlwk wkh vruwv rq uhwxuqv/ 70idfwru doskdv ehfrph
lqvljqlfdqwo| glhuhqw iurp }hur eh|rqg wkh vruw rq sdvw wkuhh0 wr yh0|hdu uhwxuqv/ zkloh wkh
70idfwru doskdv duh doo vljqlfdqwo| srvlwlyh iru wkh vruwv rq vw|oh0dgmxvwhg uhwxuqv1 Vr idu zh kdyh
frpsduhg wkh vsuhdg ehwzhhq ghflohv 4 dqg 43 lq Wdeohv 4 dqg 51 Wkh vdph fdq eh vdlg derxw wkh
vsuhdg ehwzhhq ghflohv 5 dqg 43 +vsuhdgE,1 Wkh vsuhdg ehwzhhq ghflohv 4 dqg < +vsuhdgF,/ krzhyhu/
lv pxfk zhdnhu iru erwk vw|oh0dgmxvwhg dqg qrq0vw|oh0dgmxvwhg vruwv1 Wklv uh hfwv wkh idfw wkdw lw
lv wkh xqghushuirupdqfh ri wkh erwwrp ghfloh wkdw gulyhv pxfk ri wkh uhvxowv1
Iljxuh 6 ghslfwv wkh fxpxodwlyh vw|oh0dgmxvwhg uhwxuqv diwhu 4 wr :5 prqwkv iru wkh wrs dqg
erwwrp ghflohv vruwhg rq wkh vxp ri sdvw rqh0 wr wkuhh0|hdu ixqg vw|oh0dgmxvwhg uhwxuqv1 Wkh prvw
vwulnlqj sduw ri wkh judsk lv xqgrxewhgo| wkh dv|pphwu| ehwzhhq wkh zlqqhu dqg orvhu sruwirolrv1
Wkh xqghushuirupdqfh iru wkh orvhu sruwirolr lv vwurqjhu wkdq wkh ryhushuirupdqfh iru wkh zlqqhu
sruwirolr1 Iljxuh 7/ zklfk glvsod|v wkh dyhudjh prqwko| kroglqj0shulrg vw|oh0dgmxvwhg uhwxuqv iru
wkh vdph vruw/ vxjjhvwv wkdw wkh ghfd| lq wkh vsuhdg lv vorz dv wkh kroglqj shulrg ohqjwkhqv1
Vr idu/ wkh uhvxowv lq wklv vhfwlrq kdyh uholhg rq wkh dvvxpswlrq wkdw wkh idfwru ordglqjv iru
ulvn duh frqvwdqw ryhu wlph iru hdfk sruwirolr1 Krzhyhu/ lw lv srvvleoh wkdw wkh idfwru ordglqjv ri
wkh sruwirolrv ydu| wkurxjk wlph148 Hyhq zkhq zh orrn dw wkh idfwru ordglqjv ri d ixqg ryhu wlph/
47Rqh pd| qrwh wkdw wkh vsuhdg ordgv srvlwlyho| rq SU4\U zkhq vruwhg rq wkh vxp ri rqh0 wr wkuhh0|hdu vw|oh0
dgmxvwhg uhwxuqv1 Krzhyhu/ wklv lv prvwo| gulyhq e| wkh qhjdwlyh ordglqj rq SU4\U iru wkh erwwrp ghfloh lq wkh vruw
rq sdvw rqh0|hdu vw|oh0dgmxvwhg uhwxuqv1
48Zh wkdqn Wxrpr Yxrowhhqdkr iru srlqwlqj wklv rxw1
43
wkh| wrr pd| ydu|1 Iru lqvwdqfh/ Idpd dqg Iuhqfk +4<<:, qg wkdw wkh idfwru ordglqjv ri lqgxvwu|
sruwirolrv ydu| wkurxjk wlph1 Wr flufxpyhqw wklv sureohp/ zh dgrsw d phwkrgrorj| yhu| vlplodu wr
wkdw ri Idpd dqg Iuhqfk +4<<:, dqg hvwlpdwh wkh iroorzlqj wzr frqglwlrqdo uhjuhvvlrqv hdfk |hdu
lq sodfh ri wkh vwdqgdug 60idfwru dqg 70idfwru uhjuhvvlrqv=
u6 @  . YZUI6 . ^v . v2VGXP6‘VPE6
.^k . k2Y GXP6‘KPO6 . h6
p @ 4> 5> ===>P +7,
u6 @  . YZUI6 . ^v . v2VGXP6‘VPE6
.^k . k2Y GXP6‘KPO6 . sSU4\ U| . h6
p @ 4> 5> ===>P +8,
VGXP6 lv wkh shufhqwdjh ri vpdoo fds ixqgv plqxv wkh shufhqwdjh ri odujh fds ixqgv lq sruwirolr l
dw wlphp/ zkloh Y GXP6 lv wkh shufhqwdjh ri ydoxh ixqgv plqxv wkh shufhqwdjh ri jurzwk ixqgv lq
wkh sruwirolr l dw wlph p1 Vlqfh wkh idfwru ordglqj rq VPE ydulhv zlwk wkh vl}h ri wkh sruwirolr/ wkh
lqwhudfwlyh whup ehwzhhq VGXP dqg VPE fdswxuhv wkh yduldelolw| ri VPE idfwru ordglqjv wkurxjk
wlph1 Dovr vlqfh wkh idfwru ordglqj rq KPO ydulhv zlwk wkh errn0wr0pdunhw htxlw| ri wkh sruwirolr/
wkh lqwhudfwlyh whup ehwzhhq YGXP dqg KPO fdswxuhv wkh yduldelolw| ri wkh KPO idfwru ordglqjv
wkurxjk wlph1 Wkh uhvxowv iru wkh frqglwlrqdo uhjuhvvlrqv/ glvsod|hg lq Wdeohv 4d dqg 5d/ whoo d vwru|
vlplodu wr wkdw wrog e| wkhlu xqfrqglwlrqdo frxqwhusduwv lq Wdeohv 4 dqg 5149
Ryhudoo wkh uhvxowv vxjjhvw wkdw vw|oh0dgmxvwhg deqrupdo uhwxuq glhuhqfhv shuvlvw iru xs wr vl{
|hduv zkloh qrq0vw|oh0dgmxvwhg deqrupdo uhwxuq glhuhqfhv gr qrw1 Wkh uhvxowv wkxv idu vhhp wr
49 Lq uhvxowv qrw uhsruwhg/ zh shuirup wkh vwdqgdug dqg frqglwlrqdo 60idfwru dqg 70idfwru uhjuhvvlrqv rq vw|oh0
dgmxvwhg uhwxuqv zlwk h{shqvhv dgghg edfn lq1 Zh gr vr lq uhvsrqvh wr wkh fulwltxh wkdw shuvlvwhqfh lq h{shqvh udwlrv
gulyhv prvw ri wkh shuvlvwhqfh lq ixqg uhwxuqv1 Zh qg wkh 60idfwru dqg 70idfwru vsuhdgv wr eh vljqlfdqwo| srvlwlyh
xs wr dqg lqfoxglqj wkh vruw rq vw|oh0dgmxvwhg uhwxuqv irxu wr vl{ |hduv djr1 Iru wkh irxu0 wr vl{0|hdu vw|oh0dgmxvwhg
uhwxuq vruw/ wkh 60idfwru vsuhdg lv 517( shu |hdu dw wkh 4( vljqlfdqfh ohyho zkloh wkh 70idfwru vsuhdg lv 518( dw
wkh 4( vljqlfdqfh ohyho1 Rqo| wkh vsuhdgv iurp wkh vruw rq vw|oh0dgmxvwhg uhwxuqv yh wr vhyhq |hduv djr orvh wkhlu
vljqlfdqfh zkhq h{shqvhv duh dgghg edfn lq1 Wkhvh uhvxowv duh dydlodeoh xsrq uhtxhvw1
44
Portfolio Alpha RMRF SMB SDUM*SMB HML VDUM*HML Adj R-sq Alpha RMRF SMB SDUM*SMB HML VDUM*HML PR1YR Adj R-sq
123spreadA 0.40 -0.02 -0.09 -0.10 -0.15 0.25 0.061 0.34 -0.01 -0.05 -0.04 -0.14 0.29 0.06 0.087
(4.83)** (-0.72) (-1.85) (-0.43) (-3.75) (1.42) (3.94)** (-0.65) (-1.03) (-0.19) (-3.45) (1.65) (2.51)
123spreadB 0.35 -0.01 -0.16 -0.16 -0.08 0.03 0.070 0.30 -0.01 -0.13 -0.11 -0.08 0.08 0.05 0.089
(5.13)** (-0.65) (-2.49) (-0.98) (-1.68) (0.26) (4.26)** (-0.62) (-1.84) (-0.68) (-1.75) (0.64) (2.24)
123spreadC 0.20 -0.02 -0.03 -0.01 -0.13 -0.28 0.104 0.17 -0.02 -0.02 -0.04 -0.13 -0.28 0.03 0.109
(3.16)** (-1.30) (-1.05) (-0.03) (-4.92) (-1.99) (2.54)* (-1.27) (-0.68) (-0.23) (-4.61) (-2.03) (1.47)
234spreadA 0.30 -0.02 -0.02 0.29 -0.16 0.44 0.095 0.29 -0.02 -0.02 0.29 -0.16 0.45 0.01 0.090
(4.09)** (-1.06) (-0.56) (1.03) (-4.53) (2.91) (3.78)** (-1.05) (-0.48) (1.02) (-4.43) (2.91) (0.34)
234spreadB 0.33 -0.03 -0.13 -0.07 -0.13 0.21 0.090 0.32 -0.03 -0.13 -0.07 -0.13 0.21 0.01 0.086
(4.94)** (-1.52) (-1.89) (-0.41) (-2.74) (1.63) (4.59)** (-1.51) (-1.83) (-0.40) (-2.67) (1.62) (0.34)
234spreadC 0.09 0.03 0.01 0.34 -0.09 0.06 0.189 0.10 0.03 0.01 0.34 -0.09 0.05 -0.01 0.186
(1.77) (2.11) (0.51) (2.55) (-4.32) (0.69) (1.85) (2.08) (0.30) (2.50) (-4.34) (0.63) (-0.55)
345spreadA 0.22 0.02 -0.06 -0.15 -0.10 0.01 0.104 0.22 0.02 -0.05 -0.15 -0.10 0.01 0.00 0.100
(3.55)** (1.14) (-1.30) (-0.65) (-3.92) (0.10) (3.34)** (1.14) (-1.26) (-0.66) (-3.80) (0.07) (0.14)
345spreadB 0.25 -0.02 -0.09 -0.05 -0.05 -0.08 0.056 0.25 -0.02 -0.09 -0.05 -0.05 -0.09 0.00 0.051
(4.66)** (-1.15) (-1.63) (-0.44) (-1.83) (-0.95) (4.37)** (-1.15) (-1.61) (-0.44) (-1.74) (-0.95) (0.10)
345spreadC 0.02 0.03 0.03 0.41 -0.07 0.29 0.238 0.04 0.02 0.02 0.40 -0.07 0.30 -0.02 0.245
(0.41) (2.16) (1.80) (3.95) (-3.55) (3.38) (0.88) (2.12) (1.19) (3.86) (-3.79) (3.49) (-1.59)
456spreadA 0.24 0.02 -0.05 -0.11 -0.14 0.03 0.159 0.25 0.02 -0.06 -0.10 -0.14 0.03 -0.01 0.156
(3.60)** (1.19) (-1.00) (-0.43) (-4.74) (0.27) (3.59)** (1.17) (-1.06) (-0.41) (-4.76) (0.27) (-0.55)
456spreadB 0.22 -0.01 0.03 0.25 -0.06 0.01 0.062 0.24 -0.01 0.03 0.27 -0.07 -0.00 -0.02 0.067
(3.89)** (-0.58) (0.62) (2.00) (-2.10) (0.19) (4.16)** (-0.64) (0.54) (2.13) (-2.19) (-0.00) (-1.46)
456spreadC 0.13 0.04 0.04 0.22 -0.09 0.06 0.241 0.16 0.04 0.03 0.23 -0.10 0.07 -0.03 0.248
(2.54)* (3.12) (1.90) (1.75) (-3.91) (0.77) (2.95)** (3.10) (1.26) (1.84) (-4.16) (0.89) (-1.67)
567spreadA 0.12 0.04 0.06 0.24 -0.10 0.03 0.236 0.13 0.04 0.05 0.24 -0.10 0.03 -0.01 0.234
(2.21)* (3.33) (1.63) (1.87) (-4.15) (0.50) (2.32)* (3.30) (1.46) (1.87) (-4.21) (0.42) (-0.73)
567spreadB 0.13 0.01 0.07 0.26 -0.03 0.03 0.055 0.15 0.01 0.06 0.25 -0.03 0.00 -0.02 0.062
(2.36)* (0.44) (2.11) (3.57) (-0.98) (0.38) (2.70)** (0.40) (1.67) (3.48) (-1.02) (0.06) (-1.54)
567spreadC -0.01 0.10 0.05 0.19 -0.08 0.08 0.538 -0.00 0.10 0.05 0.20 -0.08 0.08 -0.01 0.536
(-0.25) (9.12) (2.95) (2.13) (-4.14) (1.72) (-0.09) (9.09) (2.66) (2.16) (-4.16) (1.68) (-0.49)
Table 1a
Portfolios of Mutual Funds Formed on Three-Year Sums of Past Style-Adjusted Fund Returns
Mutual funds are sorted on January 1 each year from January 1984 to December 1999 into ten portfolios based on the three-year sum of their returns minus their styles’ returns. The
portfolios are equally weighted monthly so the weights are re-adjusted whenever a stock disappears. Spread A is the return of the funds in decile 1 minus the return of the funds in
decile 10. Spread B is the return of the funds in decile 2 minus the return of the funds in decile 10. Spread C is the return of the funds in decile 1 minus the returns of the funds in
decile 9. 123spreadA denotes the spread A derived from a sort on sum of past one-, two-, and three-year style-adjusted returns. Similarly 234spreadA denotes the spread A derived
from a sort on the sum of past two-, three-, and four-year style-adjusted returns. SDUM is the percentage of small cap funds minus the percentage of large cap funds in the portfolio.
VDUM is the percentage of value funds minus the percentage of growth funds in the portfolio. RMRF, SMB, and HML are Fama and French’s (1993) market proxy and factor-
mimicking portfolios for size and book-to-market equity. PR1YR is Carhart’s (1997) factor-mimicking portfolio for one-year return momentum. Alpha is the intercept of the Model. 
Conditional Fama-French 3-factor Model Conditional Carhart 4-factor Model
The t-statistics are in parentheses. The number of observations for each regression is 192.
**Alpha significant at the 1% level, *Alpha significant at the 5% level
Portfolio Alpha RMRF SMB SDUM*SMB HML VDUM*HML Adj R-sq Alpha RMRF SMB SDUM*SMB HML VDUM*HML PR1YR Adj R-sq
123spreadA 0.51 0.01 -0.03 0.47 -0.11 0.57 0.533 0.45 0.01 -0.01 0.48 -0.10 0.56 0.05 0.540
(5.52)** (0.42) (-0.93) (9.71) (-2.69) (9.25) (4.68)** (0.44) (-0.22) (9.95) (-2.39) (9.12) (2.01)
123spreadB 0.48 -0.02 -0.06 0.41 -0.15 0.59 0.574 0.44 -0.02 -0.05 0.42 -0.14 0.59 0.04 0.578
(6.18)** (-0.98) (-1.91) (8.46) (-4.33) (9.90) (5.42)** (-0.97) (-1.28) (8.62) (-4.00) (9.76) (1.57)
123spreadC 0.26 0.00 0.03 0.48 -0.11 0.46 0.558 0.23 0.00 0.05 0.48 -0.10 0.46 0.03 0.559
(3.37)** (0.14) (1.17) (10.98) (-2.92) (8.74) (2.84)** (0.14) (1.49) (11.05) (-2.75) (8.59) (1.20)
234spreadA 0.40 0.01 -0.06 0.56 -0.06 0.53 0.517 0.37 0.01 -0.04 0.57 -0.05 0.54 0.04 0.521
(5.00)** (0.43) (-1.74) (8.06) (-1.70) (10.65) (4.34)** (0.50) (-1.17) (8.16) (-1.37) (10.80) (1.54)
234spreadB 0.34 -0.00 -0.05 0.49 -0.09 0.51 0.601 0.32 -0.00 -0.04 0.49 -0.08 0.52 0.02 0.601
(5.31)** (-0.08) (-2.05) (8.69) (-2.88) (11.38) (4.74)** (-0.03) (-1.53) (8.76) (-2.66) (11.44) (1.09)
234spreadC 0.17 0.05 -0.01 0.64 -0.04 0.48 0.629 0.17 0.05 -0.02 0.64 -0.04 0.48 -0.01 0.627
(2.56)* (2.86) (-0.47) (10.77) (-1.32) (11.74) (2.55)* (2.83) (-0.56) (10.75) (-1.37) (11.49) (-0.37)
345spreadA 0.27 0.03 -0.08 0.68 -0.01 0.60 0.615 0.22 0.03 -0.06 0.69 -0.00 0.60 0.04 0.622
(3.94)** (1.66) (-2.43) (9.80) (-0.41) (11.21) (3.12)** (1.74) (-1.88) (10.00) (-0.05) (11.34) (2.13)
345spreadB 0.29 -0.00 -0.02 0.50 -0.06 0.43 0.550 0.26 -0.00 -0.01 0.51 -0.05 0.44 0.02 0.550
(4.77)** (-0.29) (-0.89) (9.99) (-2.16) (9.56) (4.20)** (-0.24) (-0.45) (10.06) (-1.91) (9.62) (1.16)
345spreadC 0.02 0.06 -0.01 0.63 -0.00 0.57 0.718 0.01 0.06 -0.01 0.63 0.00 0.57 0.01 0.717
(0.37) (3.92) (-0.43) (11.57) (-0.09) (12.03) (0.17) (3.93) (-0.26) (11.56) (0.03) (12.02) (0.59)
456spreadA 0.30 0.04 -0.08 0.66 0.01 0.64 0.637 0.26 0.04 -0.06 0.66 0.02 0.66 0.04 0.641
(4.01)** (1.96) (-2.12) (8.71) (0.30) (12.69) (3.34)** (2.05) (-1.62) (8.76) (0.67) (12.87) (1.71)
456spreadB 0.28 -0.00 -0.08 0.60 -0.01 0.52 0.594 0.27 -0.00 -0.08 0.60 -0.01 0.52 0.00 0.592
(4.27)** (-0.12) (-3.29) (9.81) (-0.52) (12.96) (4.03)** (-0.11) (-3.07) (9.78) (-0.48) (12.72) (0.14)
456spreadC 0.14 0.06 -0.01 0.58 0.02 0.65 0.740 0.12 0.06 0.00 0.58 0.02 0.66 0.02 0.741
(2.26)* (3.70) (-0.19) (9.80) (0.50) (12.75) (1.79) (3.75) (0.10) (9.82) (0.76) (12.82) (1.21)
567spreadA 0.14 0.06 -0.03 0.53 0.05 0.62 0.660 0.11 0.06 -0.01 0.53 0.06 0.64 0.03 0.664
(2.09)* (3.22) (-0.97) (8.52) (1.67) (14.67) (1.56) (3.26) (-0.42) (8.46) (2.02) (14.75) (1.68)
567spreadB 0.12 0.03 -0.07 0.52 0.04 0.52 0.601 0.11 0.03 -0.06 0.52 0.04 0.52 0.01 0.599
(1.86) (1.94) (-2.78) (9.88) (1.44) (13.91) (1.69) (1.94) (-2.51) (9.78) (1.47) (13.63) (0.33)
567spreadC -0.02 0.10 0.03 0.48 0.09 0.60 0.766 -0.06 0.10 0.05 0.47 0.11 0.62 0.04 0.772
(-0.37) (7.17) (1.26) (9.24) (3.45) (15.20) (-1.01) (7.29) (1.90) (9.21) (3.95) (15.56) (2.36)
Table 2a
Portfolios of Mutual Funds Formed on Three-Year Sums of Past Fund Returns
Mutual funds are sorted on January 1 each year from January 1984 to December 1999 into ten portfolios based on three-year sums of their returns. The portfolios are equally
weighted monthly so the weights are re-adjusted whenever a stock disappears. Spread A is the return of the funds in decile 1 minus the return of the funds in decile 10. Spread B is
the return of the funds in decile 2 minus the return of the funds in decile 10. Spread C is the return of the funds in decile 1 minus the returns of the funds in decile 9. 123spreadA
denotes the spread A derived from a sort on sum of past one-, two-, and three-year returns. Similarly 234spreadA denotes the spread A derived from a sort on the sum of past two-,
three-, and four-year returns. SDUM is the percentage of small cap funds minus the percentage of large cap funds in the portfolio. VDUM is the percentage of value funds minus
the percentage of growth funds in the portfolio. RMRF, SMB, and HML are Fama and French’s (1993) market proxy and factor-mimicking portfolios for size and book-to-market
equity. PR1YR is Carhart’s (1997) factor-mimicking portfolio for one-year return momentum. Alpha is the intercept of the Model. The t-statistics are in parentheses. The number of 
Conditional Fama-French 3-factor Model Conditional Carhart 4-factor Model
**Alpha significant at the 1% level, *Alpha significant at the 5% level
observations for each regression is 192.
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Multivariate regressions
(controlling for fund attributes)
138.70
(5.35)***
73.94
(3.18)***
26.19
(1.24)
53.50
(3.19)***
33.84
(2.23)**
39.13
(2.66)***
41.06 24.64
(3.37)*** (2.11)**
126.85
(4.31)***
78.05 65.63
(3.07)*** (2.46)**
27.29
(1.15)
69.39
(3.74)*** (3.37)***
27.02
(1.52)
25.00
(1.32)
21.41
(1.19)
Style-adjusted fund return (t-7)
*Significant at the 10 % level
Fund return (t-6)
(1.70)*
Fund return (t-7) 34.66
(1.91)*
**Significant at the 5% level
***Significant at the 1 % level
(3.66)***
(4.90)***
(1.63)
(3.99)***
56.85
(6.17)***
(4.31)***
(2.08)**
(3.19)***
35.12
36.61
137.90
Univariate regressions
151.79
92.80
40.81
47.67
63.90
Table 3
Cross-sectional univariate and multivariate regressions are estimated for each month from January 1984 to December
1999 across all funds in the sample at that time. The dependent variable is the monthly Fama-French 3-factor residual of
the fund minus the monthly 3-factor residual of the fund’sstyle, where the factor loadings are estimated on the prior three
years of monthly returns. The independent variables are style-adjusted fund return, expense ratio, fund TNA, fund
maximum load fees, all at a certain yearly lag. Style-adjusted fund return in a year is fund return minus style return in
that year. Fund return is mean monthly return over the year. Expense ratio is management, administrative, and 12b-1
expenses divided by average TNA. TNA is total net assets. Maximum load is the sum of maximum front-end, back-end,
and deferred sales charges. In each univariate regression, the independent variable is a style-adjusted fund return. In
each multivariate regression, the independent variables are style-adjusted fund return, expense ratio, TNA, and load. The
reported estimates are the time-series averages of monthly cross-sectional regression slope estimates as in Fama and Mac-
Fama-MacBeth (1973) Cross-Sectional Regressions on Fama-French 3-Factor Alphas
Independent Variables
Beth (1973). For the univariate regression with the independent variable lagged one year, a total of 192 cross-sectional
regressions are estimated which average 883 observations each for a combined sample of about 169,500 observations.
For the multivariate regression with the independent variables lagged one year, a total of 192 cross-sectional regressions
are estimated which average 833 observations each for a combined sample of about 159,900 observations. The t-
statistics, in parentheses, are on the time-series means of the coefficients. The coefficients for the fund attributes are
suppressed for brevity.
(Coefficients x 100)
Style-adjusted fund return (t-5)
Style-adjusted fund return (t-6)
Style-adjusted fund return (t-4)
Style-adjusted fund return (t-1)
Style-adjusted fund return (t-2)
Style-adjusted fund return (t-3)
Fund return (t-1)
Fund return (t-3)
Fund return (t-2)
(2.02)**
Fund return (t-5) 34.70
Fund return (t-4) 74.50
Multivariate regressions
(controlling for fund attributes)
135.27
(5.33)***
43.84
(1.76)*
-12.30
(-0.56)
39.36
(2.33)**
39.28
(2.65)***
48.79 40.14
(3.11)*** (2.64)***
44.09 21.33
(3.57)*** (1.80)*
120.84
(4.22)***
44.58 33.49
(1.72)* (1.22)
-12.30
(-0.52)
41.96
(2.59)** (2.08)**
22.92
(1.24)
21.97
(1.13)
17.30
(1.00)
Table 4
Fama-MacBeth (1973) Cross-Sectional Regressions on Carhart 4-Factor Alphas
Cross-sectional univariate and multivariate regressions are estimated for each month from January 1984 to December
1999 across all funds in the sample at that time. The dependent variable is the monthly Carhart 4-factor residual of the
fund minus the monthly 4-factor residual of the fund’s style, where the factor loadings are estimated on the prior three
years of monthly returns. The independent variables are style-adjusted fund return, expense ratio, fund TNA, fund
maximum load fees, all at a certain yearly lag. Style-adjusted fund return in a year is fund return minus style return in
that year. Fund return is mean monthly return over the year. Expense ratio is management, administrative, and 12b-1
expenses divided by average TNA. TNA is total net assets. Maximum load is the sum of maximum front-end, back-end,
and deferred sales charges. In each univariate regression, the independent variable is a style-adjusted fund return. In
each multivariate regression, the independent variables are style-adjusted fund return, expense ratio, TNA, and load. The
reported estimates are the time-series averages of monthly cross-sectional regression slope estimates as in Fama and Mac-
Beth (1973). For the univariate regression with the independent variable lagged one year, a total of 192 cross-sectional
regressions are estimated which average 883 observations each for a combined sample of about 169,500 observations.
For the multivariate regression with the independent variables lagged one year, a total of 192 cross-sectional regressions
are estimated which average 833 observations each for a combined sample of about 159,900 observations. The t-
statistics, in parentheses, are on the time-series means of the coefficients. The coefficients for the fund attributes are
suppressed for brevity.
Independent Variables Univariate regressions
(Coefficients x 100)
Style adjusted fund return (t-1) 144.42
(6.03)***
Style adjusted fund return (t-2) 59.71
(2.57)**
Style adjusted fund return (t-3) 3.44
(0.17)
Style adjusted fund return (t-4) 52.75
(3.22)***
Style adjusted fund return (t-6)
Style adjusted fund return (t-5) 47.67
(3.19)***
Style adjusted fund return (t-7)
Fund return (t-1) 129.03
(4.71)***
Fund return (t-2)
Fund return (t-3) -0.44
(-0.02)
Fund return (t-4) 50.84
Fund return (t-5) 31.64
(1.84)*
Fund return (t-6) 30.46
(2.10)**
(1.56)
Fund return (t-7) 36.31
***Significant at the 1 % level
**Significant at the 5% level
*Significant at the 10 % level
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zkhuh ae/ av/ ak/ dqg as duh wkh hvwlpdwhg ordglqjv1 Wkh uhvxowv glvsod|hg lq Wdeoh 7 duh yhu| vlplodu
wr wkh uhvxowv lq Wdeoh 61 Zh qg wkdw vw|oh0dgmxvwhg uhwxuqv xs wr wkh vhyhqwk |hduo| odj vwloo
kdyh vwurqj dqg vljqlfdqw h{sodqdwru| srzhu rq vw|oh0dgmxvwhg 70idfwru doskd1 Diwhu dffrxqwlqj
iru odjjhg h{shqvh udwlrv/ ordg/ dqg WQD/53 vw|oh0dgmxvwhg uhwxuqv xs wr wkh vl{wk |hduo| odj vlj0
qlfdqwo| +dw wkh 8( ohyho, h{sodlq vw|oh0dgmxvwhg 70idfwru doskd1 D rqh shufhqwdjh0srlqw lqfuhdvh
lq vw|oh0dgmxvwhg uhwxuqv vl{ |hduv djr lqfuhdvhv vw|oh0dgmxvwhg 70idfwru doskd e| 3173 shufhqwdjh
srlqwv1
716 Pruh Derxw H{shqvhv
Wr ixuwkhu lqyhvwljdwh wkh sxusruwhg surzhvv ri h{shqvhv lq h{sodlqlqj orqj0whup shuvlvwhqfh/ zh
qg wkh |hduo| glhuhqfhv lq phdq vw|oh0dgmxvwhg h{shqvh udwlrv dqg wxuqryhuv54 ehwzhhq ixqgv
lq wkh wrs dqg erwwrp ghflohv ri wkh vruwv lq Wdeoh 41 Iru hdfk vruw/ zh fdofxodwh wkh w0vwdwlvwlfv
wkdw whvw wkh k|srwkhvlv wkdw wkh phdqv ri wkh glhuhqfhv duh }hur1 Wkh vw|oh0dgmxvwhg h{shqvh
udwlrv ri wkh erwwrp ghfloh ixqgv duh lqghhg frqvlvwhqwo| kljkhu wkdq wkrvh ri wkh wrs ghfloh ixqgv1
Pruhryhu/ wkh h{shqvh udwlr vsuhdgv duh kljko| vljqlfdqw dqg frqvlvwhqw dfurvv wkh glhuhqw vruwv
dw durxqg 3185( shu |hdu1 Frqwudu| wr Fdukduw*v qglqjv/ krzhyhu/ wkh wxuqryhu vsuhdgv duh hlwkhu
srvlwlyho| vljqlfdqw ru lqvljqlfdqwo| glhuhqw iurp }hur1 Wkh wxuqryhu vsuhdg iru wkh vruw rq vw|oh0
dgmxvwhg uhwxuqv rqh wr wkuhh |hduv djr lv 45( shu |hdu dw wkh 8( vljqlfdqfh ohyho/ zkloh wkuhh
ri wkh uhpdlqlqj irxu wxuqryhu vsuhdgv duh srvlwlyh dv zhoo +exw lqvljqlfdqwo| glhuhqw iurp }hur,1
Lq uhvxowv qrw uhsruwhg/ zh hvwlpdwh Idpd0PdfEhwk furvv0vhfwlrqdo xqlyduldwh uhjuhvvlrqv rq 60
idfwru vw|oh0dgmxvwhg ixqg doskdv dqg rq 70idfwru vw|oh0dgmxvwhg ixqg doskdv/ xvlqj frqwhpsrudqhrxv
wxuqryhu dv wkh h{sodqdwru| yduldeoh1 Zh qg wkdw wkh frh!flhqw rq wxuqryhu lv srvlwlyh dw wkh 43(
ohyho iru wkh 60idfwru doskd uhjuhvvlrq dqg lqvljqlfdqw iru wkh 70idfwru doskd uhjuhvvlrq1 Pruhryhu/
53 Lw lv lqfrqfhlydeoh wkdw odjjhg wxuqryhu zloo kdyh dq| gluhfw lq xhqfh rq ixwxuh vw|oh0dgmxvwhg doskd rwkhu wkdq
wkurxjk lwv dvvrfldwlrq zlwk odjjhg vw|oh0dgmxvwhg uhwxuq1 Frqvlvwhqw zlwk wklv/ zkhq zh hvwlpdwh xqlyduldwh uhjuhv0
vlrqv rq 60idfwru vw|oh0dgmxvwhg doskd zlwk odjjhg wxuqryhu dv wkh h{sodqdwru| yduldeoh/ wkh frh!flhqw rq odjjhg
wxuqyhu lqvljqlfdqwo| glhuv iurp }hur1 Khqfh zh gr qrw lqfoxgh odjjhg wxuqryhu dv d frqwuro yduldeoh1
54Iroorzlqj Fdukduw/ zh xvh dv rxu wxuqryhu phdvxuh uhsruwhg wxuqryhu soxv rqh0kdoi ri wkh fkdqjh lq ixqg WQD
dgmxvwhg iru uhwxuqv dqg phujhuv1 Zh gr vr dv uhsruwhg wxuqryhu lv wkh plqlpxp ri vdohv dqg sxufkdvhv ryhu WQD1
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Figure 5
Summary of possible explanations for persistence in mutual fund performance 
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zkhq zh hvwlpdwh srrohg ROV uhjuhvvlrqv rq wkh doskdv zlwk frqwhpsrudqhrxv wxuqryhu dqg |hduo|
gxpplhv/ frqwhpsrudqhrxv wxuqryhu lv vljqlfdqwo| srvlwlyh dw wkh 4( ohyho +zlwk Zklwh +4<;3,
vwdqgdug huuruv,1 Khqfh rxu uhvxowv vxjjhvw wkdw kljkhu wxuqryhu grhv vrphzkdw lpsuryh d ixqg*v
shuirupdqfh uhodwlyh wr wkh rwkhu ixqgv lq lwv vw|oh1 Wklv qglqj erghv zhoo iru dflrqdgrv ri dfwlyh
ixqg pdqdjhphqw1
Wr looxvwudwh wkh h{sodqdwru| srzhu ri wkh 70idfwru prgho dqg h{shqvh udwlr lq h{sodlqlqj wkh
vsuhdg lq phdq h{fhvv uhwxuqv/ zh sorw lq Iljxuh 8 wkh vsuhdg lq vw|oh0dgmxvwhg uhwxuqv wkdw lv h{0
sodlqhg hlwkhu e| h{shqvh udwlr ru wkh 70idfwru prgho1 Fohduo|/ h{shqvh udwlr dqg wkh 70idfwru prgho
gr qrw h{sodlq pxfk ri wkh vsuhdg lq vw|oh0dgmxvwhg uhwxuqv1 Wkh 70idfwru prgho dqg h{shqvh udwlrv
frpelqhg rqo| dffrxqw iru/ rq dyhudjh/ ohvv wkdq 58( ri wkh vsuhdgv iru wkh ydulrxv vruwv1 Pruhryhu/
vlqfh wkh wxuqryhu vsuhdgv duh hlwkhu srvlwlyh ru lqvljqlfdqwo| glhuhqw iurp }hur/ glhuhqfhv lq
wudqvdfwlrqv frvw fdqqrw dffrxqw iru dq| ri wkh xqh{sodlqhg vsuhdg lq Iljxuh 81 Wklv frqwudvwv
vkduso| zlwk Fdukduw*v qglqj wkdw wkh 70idfwru prgho/ h{shqvh udwlrv/ dqg wudqvdfwlrqv frvw df0
frxqw iru doprvw wzr0wklugv ri wkh vsuhdg lq phdq uhwxuqv zkhq ixqgv duh vruwhg rq wkhlu rqh0|hdu/
rqh0 wr wzr0|hdu/ rqh0 wr wkuhh0|hdu/ dqg rqh0 wr irxu0|hdu uhwxuqv1 Rqh uhdvrq iru wklv glhuhqfh lv
wkdw wkh 70idfwru prgho orvhv doprvw doo lwv h{sodqdwru| srzhu rqfh sdvw rqh0|hdu uhwxuqv duh wdnhq
rxw ri wkh irupdwlrq shulrg1
717 Frqvlvwhqf| lq Udqnlqjv
Lq wklv vhfwlrq zh whvw zkhwkhu wkh udqnlqjv pdgh rq wkuhh0|hdu vw|oh0dgmxvwhg uhwxuqv duh frqvlvwhqw
e| frqvwuxfwlqj d frqwlqjhqf| wdeoh ri lqlwldo dqg vxevhtxhqw wkuhh0|hdu vw|oh0dgmxvwhg ixqg uhwxuq
udqnlqjv1 Zh xvh vlpsoh uhwxuqv jurvv ri h{shqvh udwlrv wr uhpryh wkh suhglfwdeoh h{shqvh hohphqw
lq uhsruwhg uhwxuqv dqg wr eh frqvlvwhqw zlwk Fdukduw +4<<:,1
Wkh frqwlqjhqf| wdeoh lv uhsuhvhqwhg judsklfdoo| lq Iljxuh 9d1 Wkuhh vdolhqw uhvxowv txlfno|
mxps rxw dw wkh uhdghu1 Iluvw/ wkh ixqgv lq wkh erwwrp ghfloh +lqlwldo udqnlqj htxdov wr whq, whqg
wr uhpdlq lq wkh erwwrp ghfloh +vxevhtxhqw udqnlqj htxdov wr whq,1 Wkh suredelolw| wkdw d ixqg
lq wkh erwwrp ghfloh uhpdlqv lq wkh erwwrp ghfloh frqglwlrqdo xsrq vxuylylqj lv 31571 Qh{w/ wkh
udwh ri ghdwk lqfuhdvhv doprvw prqrwrqlfdoo| zlwk wkh udqn ri wkh ixqgv1 Lq rwkhu zrugv/ ixqgv lq
wkh orzhu ghflohv +zlwk orzhu sdvw vw|oh0dgmxvwhg uhwxuqv, kdyh kljkhu fkdqfhv ri g|lqj1 Ilqdoo|/
wkh ixqgv lq wkh wrs ghfloh kdyh d vrphzkdw kljkhu suredelolw| ri uhpdlqlqj lq wkh wrs ghfloh1 Wkh
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Figure 6a
Contingency table of initial and subsequent three-year style-adjusted return rankings
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Figure 6b
Contingency contour plot of intial and subsequent three-year style-adjusted return rankings
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uhvxowv iru wkh ixqgv lq wkh ohvv h{wuhph ghflohv duh ohvv fohdu iurp Iljxuh 7d1
Wr khos fkdudfwhul}h wkh frqglwlrqdo suredelolwlhv iru ixqgv lq wkh ohvv h{wuhph ghflohv/ zh sorw
d frqwrxu pds55 ri wkh frqglwlrqdo suredelolwlhv dv vkrzq lq Iljxuh 9e1 Wkh xqvkdghg gldjrqdo
ulgjh0olnh uhjlrq lq wkh frqwrxu pds vxjjhvwv wkdw ixqgv lq ghfloh { duh dovr vrphzkdw olnho| wr eh
lq ghfloh { 4/ {/ ru {. 4 vxevhtxhqwo|1 Zkloh Iljxuhv 9d dqg 9e gr qrw suryh wkdw wkh udqnlqjv
duh devroxwho| frqvlvwhqw/ wkh| qrqhwkhohvv vkrz wkdw wkh udqnlqjv duh vrphzkdw frqvlvwhqw dqg duh
qrw hqwluho| duwlidfwv ri fkdqfh1
Wr ehwwhu lqyhvwljdwh wkh frqvlvwhqf| surshuwlhv ri vw|oh0dgmxvwhg uhwxuqv/ zh qrz eulqj vwd0
wlvwlfdo lqihuhqfh pdfklqhu| wr ehdu rq wkh vw|oh0dgmxvwhg vruw1 Lq d qrqsdudphwulf dssurdfk/ zh
frqvwuxfw d frqwlqjhqf| wdeoh ri zlqqhuv dqg orvhuv561 D ixqg wkdw ehdwv wkh phgldq ixqg +iru d
fhuwdlq shuirupdqfh phwulf, lq dq| shulrg lv odehohg d zlqqhu/ dqg rqh wkdw grhvq*w lv odehohg d
orvhu1 Zh frpsduh d ixqg*v shuirupdqfh lq wkh fxuuhqw shulrg +zkhuh d shulrg lv ghqhg dv rqh
|hdu ru wkuhh |hduv, wr lwv shuirupdqfh lq wkh suhylrxv shulrg1 Khqfh/ shuvlvwhqfh lq wklv frqwh{w
uhihuv wr wkh h{lvwhqfh ri ixqgv wkdw duh zlqqhuv lq wzr frqvhfxwlyh shulrgv +ghqrwhg e| ZZ, ru
orvhuv lq wzr frqvhfxwlyh shulrgv +ghqrwhg e| OO,1 Ohwwlqj ZO ghqrwh zlqqhuv lq wkh uvw shulrg
dqg orvhuv lq wkh vhfrqg shulrg/ dqg OZ ghqrwh wkh uhyhuvh/ zh fdq fdofxodwh wkh furvv0surgxfw
udwlr +FSU,/ zklfk lv ghqhg dv +ZZ  OO,@+ZO  OZ ,1 Wkh FSU udwlr fdswxuhv wkh udwlr ri
wkh ixqgv wkdw vkrz shuvlvwhqfh lq shuirupdqfh wr wkrvh wkdw gr qrw1 Xqghu wkh k|srwkhvlv ri qr
pdqdjhuldo vnloo/ zklfk lpsolhv qr shuvlvwhqfh lq jurvv uhwxuqv/ wkh suredelolw| ri zlqqlqj ru orvlqj
lq hdfk shulrg htxdov rqh0kdoi dqg lv lqghshqghqw ri wkh uhwxuq krul}rqv1 Vr rqh zrxog h{shfw wkdw
wkh irxu fdwhjrulhv ZZ/ ZO/ OZ/ dqg OO hdfk kdyh 58( ri wkh ixqgv/ dqg FSU htxdov 41 Vlqfh
wkh vwdqgdug huuru ri wkh qdwxudo orjdulwkp ri wkh FSU lv jlyhq e|
*?E- @
4
ZZ
.
4
ZO
.
4
OZ
.
4
OO
+43,
+vhh Fkulvwhqvhq/ 4<<3,/ zh fdq whvw iru wkh vwdwlvwlfdo vljqlfdqfh ri wkh FSU1
Zh dovr frqgxfw d fkl0vtxduh whvw frpsdulqj wkh revhuyhg iuhtxhqf| glvwulexwlrq ri ZZ/ ZO/
OZ/ dqg OO zlwk wkh h{shfwhg iuhtxhqf| glvwulexwlrq1 Fdushqwhu dqg O|qfk +4<<<, vwxg| wkh
55Wkh frqwrxu pds lv d elug*v0h|h ylhz ri wkh wkuhh0glphqvlrqdo vxuidfh frqqhfwlqj wkh wrsv ri wkh f|olqghuv lq
Iljxuh 7d1
56Doo iuhtxhqflhv dqg suredelolwlhv lq wklv iudphzrun duh frqglwlrqdo rq ixqg vxuylydo1
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# of frequency of # of frequency of
occurrences occurrences occurrences occurrences
WW 4930 0.28392 WW 2155 0.27522
WL 3907 0.22501 WL 1922 0.24547
LW 3760 0.21654 LW 1736 0.22171
LL 4767 0.27453 LL 2017 0.25760
Total 17364 1 Total 7830 1
chi-square 237.33** chi-square 34.06**
CPR CPR
# of frequency of # of frequency of
occurrences occurrences occurrences occurrences
WW 5060 0.29141 WW 2083 0.26603
WL 3773 0.21729 WL 2015 0.25734
LW 3652 0.21032 LW 1834 0.23423
LL 4879 0.28098 LL 1898 0.24240
Total 17364 1 Total 7830 1
chi-square 363.80** chi-square 2.22
CPR CPR
** Significant at the 1% level (chi-square critical value=6.63)
^^ Signifcant at the 1% level (t-statistic critical value=2.58)
One period=one year
One period=one year One period=three years
One period=three years
All results in this table are based on returns with expenses added back in. Each panel displays the number of
occurrences of WW, WL, LW, and LL in the period 1984-1999, the chi-square statistic, and the cross-product ratio
(CPR). The statistical significance of the CPR is tested with a Z-statistic, which measures the ratio of the natural log
of CPR to its standard error. Panel A is based on style-adjusted returns, while Panel B is based on non-style-adjusted
returns. Each panel has two parts, where each part corresponds to a certain definition of a period (either one year or
three years). WW denotes funds that are winners in two consecutive periods; LL denotes funds that are losers in two
consecutive periods; WL denotes funds that are winners in the first period and losers in the second period; and LW
denotes the reverse.
Table 5
Two-Period Performance Persistence of Mutual Funds
1.7917^^   (Z-stat=19.01) 1.0698   (Z-stat=1.49)
1.5998^^    (Z-stat=15.37) 1.3027^^   (Z-stat=5.83)
Panel A: Based on style-adjusted returns
Panel B: Based on non-style-adjusted returns
vshflfdwlrq dqg srzhu ri ydulrxv shuvlvwhqfh whvwv dqg qg wkdw wkh fkl0vtxduh whvw edvhg rq
wkh qxpehu ri zlqqhuv dqg orvhuv lv zhoo vshflhg/ srzhuixo/ dqg pruh urexvw wr wkh suhvhqfh ri
vxuylyruvkls eldv frpsduhg wr rwkhu whvw phwkrgrorjlhv1 Zh frpsxwh wkh fkl0vtxduh vwdwlvwlf dv
+ZZ G,2
G
.
+ZOG2,2
G2
.
+OZ G,2
G
.
+OOGe,2
Ge
zkhuh +44,
G @ +ZZ .ZO,  +ZZ . OZ ,@Q>
G2 @ +ZZ .ZO,  +ZO. OO,@Q>
G @ +OZ . OO,  +ZZ . OZ ,@Q>
Ge @ +OZ . OO,  +ZO. OO,@Q> dqg
Q @ ZZ .ZO. OZ . OO>
dqg whvw wklv vwdwlvwlf dw wkh 8( vljqlfdqfh ohyho/ zklfk fruuhvsrqgv wr d fulwlfdo ydoxh ri 61;7 +rqh
ghjuhh ri iuhhgrp,157
Zh frqgxfw wkh dqdo|vlv ghvfulehg deryh xvlqj erwk vw|oh0dgmxvwhg ixqg uhwxuqv dqg qrq0vw|oh0
dgmxvwhg ixqg uhwxuqv1 Wdeoh 8 vxppdul}hv wkh uhvxowv iurp wklv qrqsdudphwulf dssurdfk1 Sdqho D/
zklfk lv edvhg rq vw|oh0dgmxvwhg uhwxuqv/ vkrzv wkh h{lvwhqfh ri vwdwlvwlfdoo| vljqlfdqw shuvlvwhqfh
erwk iru wzr frqvhfxwlyh |hduv dqg iru wzr frqvhfxwlyh wkuhh0|hdu shulrgv1 Wkh fkl0vtxduh vwdwlvwlfv
dqg wkh ]0vwdwlvwlfv iru wkh FSU duh hdvlo| deryh wkhlu 4( fulwlfdo ydoxhv1 Zkhq zh lqyhvwljdwh qrq0
vw|oh0dgmxvwhg uhwxuqv/ krzhyhu/ shuvlvwhqfh iru wzr frqvhfxwlyh wkuhh0|hdu shulrgv lv lqvljqlfdqw
erwk zlwk wkh ]0vwdwlvwlf dqg wkh fkl0txduh vwdwlvwlf1 Fohduo| wkh frqvlvwhqf| surshuwlhv ri wkh
wkuhh0|hdu vw|oh0dgmxvwhg uhwxuq phwulf vxusdvvhv wkdw ri wkh wkuhh0|hdu qrq0vw|oh0dgmxvwhg uhwxuq
phwulf1 Khqfh/ ixqg udqnlqjv edvhg rq vw|oh0dgmxvwhg uhwxuqv duh kljko| shuvlvwhqw/ dw ohdvw iru d
frduvh vruw158
57Djduzdo dqg Qdln +5333, xvh wkhvh whvwv dv zhoo wr lqyhvwljdwh khgjh ixqg shuirupdqfh shuvlvwhqfh1
58Zh dovr h{dplqh wkh shuvlvwhqfh ri wkuhh0|hdu shuirupdqfh udqnlqjv |hdu e| |hdu +l1h1/ fkrrvlqj dv wkh vwduw ri
wkh hydoxdwlrq shulrg 4<;7/ 4<;8/ hwf1,1 Iru vw|oh0dgmxvwhg jurvv uhwxuqv/ hljkw rxw ri wkh irxuwhhq whvwv rq wkh FSU
+vlqfh wkh odvw hydoxdwlrq shulrg vwduwv lq 4<<:, |lhog vljqlfdqw shuvlvwhqfh lq udqnlqjv/ zkloh rqh ri wkh whvwv |lhogv d
uhyhuvdo lq udqnlqjv1 Iru qrq0vw|oh0dgmxvwhg jurvv uhwxuqv/ yh rxw ri wkh irxuwhhq whvwv uhyhdo vljqlfdqw shuvlvwhqfh/
zkloh wzr ri wkh whvwv uhyhdo uhyhuvdov lq udqnlqjv1 Wklv lv frqvlvwhqw zlwk vw|oh0dgmxvwhg uhwxuqv ehlqj d ohvv qrlv|
lqglfdwru ri pdqdjhuldo delolw|1
4:
718 Vw|oh0Dgmxvwhg Uhwxuqv dqg Vw|oh Wlplqj
Kdylqj shuiruphg wkh vruwv zlwk vw|oh0dgmxvwhg uhwxuqv/ zh duh qrz lq d srvlwlrq wr frpelqh wkdw
vruw zlwk dq dwwhpsw dw vw|oh wlplqj1 Zh dlp wr qg wkh ehvw ixqgv lq wkh ehvw shuiruplqj vw|oh
dqg wkh zruvw ixqgv lq wkh zruvw shuiruplqj vw|oh1 Whr dqg Zrr +5334, vkrz wkdw e| vruwlqj vwrfnv
rq wkh vxp ri wkhlu vw|ohv* sdvw irxu |hduv ri  rzv59/ rqh fdq jhqhudwh d ulvn0dgmxvwhg uhwxuq vsuhdg
ri ehwzhhq 91:( wr <1:( shu |hdu1 Vwrfnv lq wkh ohdvw srsxodu +zruvw  rzv, vw|oh vljqlfdqwo|
rxwshuirup vwrfnv lq wkh prvw srsxodu +ehvw  rzv, vw|oh1 Rqh sodxvleoh uhdvrq iru wklv uhvxow lv
wkdw lqyhvwruv ryhuuhdfw dw wkh vw|oh ohyho +d od Gh Erqgw dqg Wkdohu/ 4<;7, dqg gulyh wkh sulfhv
ri wkh vwrfnv lq wkh ohdvw srsxodu vw|ohv ehorz wkhlu ixqgdphqwdo ydoxhv1 Khqfh lq wklv vhfwlrq/
zh shuirup wkh iroorzlqj wzr0sdvv vruw rq wkh ixqgv lq rxu vdpsoh1 Iluvw/ zh vruw ixqgv edvhg rq
wkh vxp ri wkhlu vw|ohv* sdvw irxu |hduv ri  rzv wr vhsdudwh vw|ohv zlwk wkh ehvw dqg zruvw uhwxuqv1
Qh{w/ zh vruw ixqgv rq wkhlu sdvw wkuhh0|hdu vw|oh0dgmxvwhg uhwxuqv wr vhsdudwh ixqgv zlwk wkh ehvw
dqg zruvw vw|oh0dgmxvwhg uhwxuqv1 Ilqdoo|/ zh phdvxuh wkh shuirupdqfh +uhwxuq, ri wkh uhvxowlqj
sruwirolrv uhodwlyh wr wkh 60idfwru prgho dqg wkh 70idfwru prgho1
D vxevhw ri wkh uhvxowv glvsod|hg lq Wdeoh 9 ohqgv wr d qxpehu ri vdolhqw revhuydwlrqv1 Iluvw/ wkh
60idfwru doskd vsuhdgv ehwzhhq wkh sruwirolr zlwk wkh ehvw sdvw vw|oh0dgmxvwhg uhwxuqv +sruwirolr 4,
dqg wkdw zlwk wkh zruvw sdvw vw|oh0dgmxvwhg uhwxuqv +sruwirolr 43, duh vljqlfdqw1 Wklv lv wuxh iru
ixqgv lq vw|ohv zlwk wkh zruvw sdvw  rzv +sruwirolr D, dqg iru ixqgv lq vw|ohv zlwk wkh ehvw sdvw
 rzv +sruwirolr E,1 Vhfrqg/ wkh 60idfwru doskd ri wkh sruwirolr zlwk wkh ehvw sdvw vw|oh0dgmxvwhg
uhwxuqv dqg wkh zruvw sdvw vw|oh  rzv +sruwirolr 4D, lv vljqlfdqwo| srvlwlyh1 Sruwirolr 4D hduqv d
uhwxuq ri 64 edvlv srlqwv +61:( shu |hdu, diwhu dgmxvwlqj iru wkh Idpd0Iuhqfk ulvn idfwruv1 Wklug/
wkh 60idfwru doskd ri wkh sruwirolr zlwk wkh zruvw sdvw vw|oh0dgmxvwhg uhwxuqv dqg wkh ehvw sdvw vw|oh
 rzv +sruwirolr 43E, lv vljqlfdqwo| qhjdwlyh1 Sruwirolr 43E uhjlvwhuv d uhwxuq ri 84 edvlv srlqwv
+0914( shu |hdu, diwhu dgmxvwlqj iru wkh Idpd0Iuhqfk ulvn idfwruv1 Irxuwk/ wkh 60idfwru dqg 70idfwru
doskd vsuhdgv ehwzhhq sruwirolr 4D dqg sruwirolr 43E duh vljqlfdqwo| srvlwlyh1 Diwhu dffrxqwlqj
iru wkh Idpd0Iuhqfk ulvn idfwruv/ wkh vsuhdg ehwzhhq 4D dqg 43E lv dq lpsuhvvlyh ;6 edvlv srlqwv
+4313( shu |hdu,1 Wkh prphqwxp idfwru rqo| dffrxqwv iru derxw rqh0irxuwk ri wklv vsuhdg1 Wkh
70idfwru doskd iru wkh vsuhdg lv 8< edvlv srlqwv +:14( shu |hdu,1
59Vw|oh  rzv lv wkh vxp ri ixqg  rzv lq d vw|oh qrupdol}hg e| wkh wrwdo pdunhw fdslwdol}wlrq ri wkh vw|oh1 Vhh Whr
dqg Zrr +5334, iru wkh fdofxodwlrq ri vw|oh pdunhw fdslwdol}dwlrq1
4;
Monthly
Excess Adj Adj
Portfolio  Return Std Dev Alpha RMRF SMB HML R-sq Alpha RMRF SMB HML PR1YR R-sq
1A (best 1.18% 5.07% 0.31 0.98 0.07 -0.32 0.884 0.26 0.99 0.09 -0.31 0.05 0.884
returns) (2.42)* (29.22) (1.38) (-5.78) (1.92) (29.29) (1.71) (-5.48) (1.25)
2A 1.03% 5.00% 0.15 1.01 0.10 -0.23 0.897 0.07 1.01 0.13 -0.21 0.07 0.899
(1.21) (32.32) (2.08) (-4.48) (0.57) (32.59) (2.61) (-4.10) (1.93)
3A 1.02% 4.64% 0.16 0.97 0.08 -0.18 0.927 0.08 0.97 0.11 -0.16 0.07 0.929
(1.71) (39.54) (2.25) (-4.37) (0.84) (40.22) (3.03) (-3.90) (2.66)
10A (worst 0.80% 4.90% -0.06 1.00 0.20 -0.19 0.928 -0.12 1.00 0.22 -0.18 0.05 0.928
returns) (-0.65) (39.03) (5.29) (-4.55) (-1.11) (39.22) (5.54) (-4.22) (1.61)
1A-10A 0.38% 1.44% 0.38 -0.02 -0.13 -0.13 0.060 0.38 -0.02 -0.13 -0.13 0.00 0.055
(3.61)** (-0.60) (-3.27) (-2.86) (3.41)** (-0.60) (-3.07) (-2.80) (0.04)
1B (best 0.69% 5.40% -0.02 0.95 0.73 -0.08 0.836 -0.02 0.95 0.73 -0.08 0.00 0.835
returns) (-0.10) (22.29) (11.67) (-1.20) (-0.11) (22.22) (11.02) (-1.17) (0.05)
8B 0.54% 4.90% -0.16 0.92 0.74 0.12 0.861 -0.15 0.92 0.73 0.12 -0.00 0.860
(-1.15) (25.96) (14.01) (2.08) (-1.06) (25.88) (13.18) (2.03) (-0.10)
9B 0.55% 5.30% -0.23 1.02 0.73 0.10 0.864 -0.21 1.01 0.72 0.09 -0.02 0.864
(-1.59) (26.71) (13.04) (1.59) (-1.35) (26.63) (12.13) (1.47) (-0.52)
10B (worst 0.27% 5.65% -0.51 1.04 0.81 0.07 0.840 -0.33 1.04 0.74 0.03 -0.17 0.849
returns) (-3.03)** (23.61) (12.51) (0.98) (-1.90) (24.21) (11.04) (0.38) (-3.48)
1B-10B 0.42% 2.48% 0.50 -0.09 -0.08 -0.16 0.014 0.31 -0.09 -0.00 -0.11 0.17 0.062
(2.70)** (-1.91) (-1.13) (-1.96) (1.64) (-1.87) (-0.05) (-1.41) (3.23)
1A-10B 0.91% 3.65% 0.83 -0.06 -0.74 -0.40 0.266 0.59 -0.05 -0.65 -0.34 0.22 0.301
(3.53)** (-0.91) (-8.30) (-3.91) (2.46)* (-0.86) (-6.99) (-3.38) (3.22)
2A-10B 0.76% 3.59% 0.66 -0.03 -0.72 -0.30 0.245 0.40 -0.03 -0.61 -0.24 0.24 0.289
(2.81)** (-0.53) (-8.00) (-3.00) (1.67) (-0.46) (-6.64) (-2.43) (3.53)
1A-9B 0.63% 3.23% 0.55 -0.03 -0.66 -0.42 0.285 0.47 -0.03 -0.63 -0.41 0.07 0.287
(2.68)** (-0.58) (-8.46) (-4.80) (2.19)* (-0.55) (-7.62) (-4.53) (1.16)
**Alpha significant at the 1% level
*Alpha significant at the 5% level
Table 6
Portfolios of Mutual Funds Formed on the Past Three-Year Style-Adjusted Fund Returns and Past Four-Year Style Flows
Mutual funds are sorted on January 1 each year from January 1984 to December 1999 into ninety portfolios based first on their style’s past four-year flows and then
on their past three-year style-adjusted returns. The portfolios are equally weighted monthly so the weights are re-adjusted whenever a stock disappears. The portfolios
with the lowest style flows are denoted with the letter A. The portfolios with the highest style flows are denoted with the letter B. The portfolios with the highest style
adjusted returns are denoted with the number 1, while those with the lowest style-adjusted returns are denoted with the number 10. VWRF is the excess return on the
CRSP value-weighted market proxy. RMRF, SMB, and HML are Fama and French’s (1993) market proxy and factor-mimicking portfolios for size and book-to-
market equity. PR1YR is Carhart’s (1997) factor-mimicking portfolio for one-year return momentum. Alpha is the intercept of the Model. The t-statistics are in
parentheses. The number of observations for each regression is 192.
Fama-French 3-Factor Model Carhart 4-Factor Model
E| frpelqlqj d vruw rq sdvw vw|oh0dgmxvwhg uhwxuqv dqg d vruw rq sdvw vw|oh  rzv/ zh kdyh ehhq
deoh wr vhsdudwh ixqgv rq wzr glphqvlrqv= ixqg shuirupdqfh dqg vw|oh shuirupdqfh1 Lq grlqj vr/
zh kdyh ohyhuhg xs wkh vsuhdg ehwzhhq wkh ehvw dqg wkh zruvw ixqgv e| d idfwru ri wzr uhodwlyh
wr wkdw iru wkh vruwv rq sdvw vw|oh0dgmxvwhg ixqg uhwxuqv1 Ixqg lqyhvwruv pd| qg wklv d yldeoh
vwudwhj| iru lpsurylqj wkh uhwxuqv rq wkhlu pxwxdo ixqg sruwirolrv1
8 Frqfoxvlrq
Wkh uhvxowv lq wklv sdshu kdyh grqh pxfk wr iruzdug wkh lghd wkdw pdqdjhuv duh uhvsrqvleoh iru
wkh shuvlvwhqfh lq pxwxdo ixqg shuirupdqfh15: Zh duh wkh uvw/ diwhu Fdukduw +4<<:,/ wr xvh
wkh frpprq0idfwru phwkrgv wr uh0h{dplqh orqj0whup pxwxdo ixqg shuirupdqfh shuvlvwhqfh1 Rxu
frpprq0idfwru uhjuhvvlrqv duh dovr prglhg wr lqfoxgh wlph0ydu|lqj ulvn idfwruv1 Wkh uhvxowv iurp
wkhvh uhjuhvvlrqv vxjjhvw wkdw glhuhqfhv lq pxwxdo ixqg shuirupdqfh shuvlvw iru xs wr vl{ |hduv1
Wkh prphqwxp idfwru lq wkh Fdukduw +4<<:, 70idfwru prgho grhv qrw h{sodlq wklv shuvlvwhqfh1 E|
rxu hvwlpdwhv/ shuvlvwhqfh lq ixqg h{shqvh udwlrv rqo| h{sodlqv ohvv wkdq 58( ri wkh glhuhqfhv1
Dovr/ ixqg wxuqryhu kdv d srvlwlyh hhfw rq ixqg ulvn0dgmxvwhg shuirupdqfh/ lqglfdwlqj wkdw dfwlyh
pdqdjhphqw lv qrw dv ghwulphqwdo wr ixqg uhwxuqv dv Fdukduw +4<<:, vxjjhvwv1 Ilqdoo|/ rxu vw|oh0
dgmxvwhg phwkrgrorj| rshqv xs wkh srvvlelolw| iru vw|oh0wlplqj1 Lqyhvwruv fdq frpelqh nqrzohgjh
ri ixqgv* sdvw vw|oh0dgmxvwhg uhwxuqv zlwk vw|oh lqirupdwlrq wr lpsuryh wkh uhwxuqv rq wkhlu ixqg
5:Rqh frqfhuq lv wkdw rxu uhvxowv pd| eh gulyhq e| wkh wlplqj ri vwrfn uhwxuqv1 Li zkdw zh wuxo| revhuyh lv pdqdjhuldo
delolw|/ wkhq vw|oh0dgmxvwhg deqrupdo uhwxuq vkrxog qrw mxvw eh suhglfwdeoh zlwk sdvw vw|oh0dgmxvwhg deqrupdo uhwxuq
exw vkrxog dovr eh suhglfwdeoh zlwk ixwxuh vw|oh0dgmxvwhg deqrupdo uhwxuq1 Wr whvw wklv/ zh dgrsw wkh phwkrgrorj| ri
Julqeodww dqg Wlwpdq +4<<5,/ dqg vhh li vw|oh0dgmxvwhg deqrupdo uhwxuq fdq vwloo eh suhglfwhg e| sdvw vw|oh0dgmxvwhg
deqrupdo uhwxuqv diwhu udqgrpl}lqj wkh prqwkv1 Zh irfxv rq ixqgv zlwk 60idfwru doskd lqirupdwlrq iru doo wkh prqwkv
lq wkh odvw whq |hduv ri rxu vdpsoh/ vlqfh wkhuh duh pruh ixqgv lq wkdw vxevdpsoh dqg Julqeodww dqg Wlwpdq dovr irfxv
rq d whq0|hdu shulrg1 Vhh Julqeodww dqg Wlwpdq +4<<5, iru d ghwdlohg ghvfulswlrq ri wkh surfhgxuh1 Zh qg wkdw wkh
uhvxowv iru wkh udqgrpl}hg sduwlwlrqlqj duh hyhq pruh vwulnlqj wkdq wkdw iru wkrvh iru wkh fkurqrorjlfdo sduwlwlrqlqj1
Iru wkh fkurqrorjlfdo sduwlwlrqlqj/ d rqh shufhqwdjh0srlqw lqfuhdvh lq dyhudjh vw|oh0dgmxvwhg doskd lq wkh sdvw vl{w|
prqwkv suhglfwv d 3159 shufhqwdjh0srlqw lqfuhdvh lq vw|oh0dgmxvwhg doskd lq hdfk ri wkh qh{w vl{w| prqwkv +w0vwdwlvwlf
@ 61;6,1 Iru wkh udqgrpl}hg sduwlwlrqlqj +hvwlpdwlqj wkh uhjuhvvlrq 433 wlphv zlwk glhuhqw udqgrp gudzv,/ d
rqh shufhqwdjh0srlqw lqfuhdvh lq dyhudjh vw|oh0dgmxvwhg doskd lq wkh sdvw 93 prqwkv suhglfwv rq dyhudjh d 3174
shufhqwdjh0srlqw lqfuhdvh lq vw|oh0dgmxvwhg doskd lq hdfk ri wkh iroorzlqj vl{w| prqwkv +dyhudjh w0vwdwlvwlf @ 71:;,1
4<
sruwirolrv1 E| vruwlqj rq sdvw vw|oh  rzv dv zhoo/ zh kdyh ehhq deoh wr jhqhudwh d 60idfwru0dgmxvwhg
vsuhdg ri 43( shu |hdu1 Rxu qglqjv qlfho| frpsohphqw wkh uhvxowv ri Zhuphuv +5333, dqg Fkhq/
Mhjdghhvk/ dqg Zhuphuv +5333, zkr xvh vwrfn kroglqj gdwd wr vkrz wkdw pxwxdo ixqg pdqdjhuv
kdyh vwrfn0slfnlqj delolw|1
9 Uhihuhqfhv
Djduzdo/ Ylndv/ dqg Qdud|dq Qdln/ 5333/ Pxowl0shulrg shuirupdqfh shuvlvwhqfh dqdo|vlv ri khgjh
ixqgv/ Mrxuqdo ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv 68/ 65:06751
Eurzq/ Vwhskhq/ dqg Zlooldp Jrhw}pdqq/ 4<<8/ Shuirupdqfh shuvlvwhqfh/ Mrxuqdo ri Ilqdqfh 83/
9:<09<;1
Fdukduw/ Pdun P1/ 4<<5/ Shuvlvwhqfh lq pxwxdo ixqg shuirupdqfh uh0h{dplqhg/ Zrunlqj sdshu/
Judgxdwh Vfkrro ri Exvlqhvv/ Xqlyhuvlw| ri Fklfdjr1
Fdukduw/ Pdun P1/ 4<<:/ Rq shuvlvwhqfh ri pxwxdo ixqg shuirupdqfh/ Mrxuqdo ri Ilqdqfh/ 85/
8:0;51
Fdushqwhu/ Mhqqlihu dqg Dqwkrq| O|qfk/ 4<<</ Vxuylyruvkls eldv dqg dwwulwlrq hhfwv lq phdvxuhv
ri shuirupdqfh shuvlvwhqfh/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 87/ 66:06:71
Fkhq/ Kvlx0Odqj/ Qdulvlpkdq Mhjdghhvk/ dqg Uxvv Zhuphuv/ 5333/ Wkh ydoxh ri dfwlyh pxwxdo
ixqg pdqdjhphqw= Dq h{dplqdwlrq ri wkh vwrfnkroglqjv dqg wudghv ri ixqg pdqdjhuv/ Mrxuqdo
ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv1
Fkhydolhu/ Mxglwk dqg Johqq Hoolvrq/ 4<<9/ Duh vrph pxwxdo ixqg pdqdjhuv ehwwhu wkdq rwkhuvB
Furvv0vhfwlrqdo sdwwhuqv lq ehkdylru dqg shuirupdqfh/ Zrunlqj sdshu 8;85/ QEHU1
Fkulvwhqvhq/ Urqdog/ 4<<3/ Orj0olqhdu prghov/ Vsulqjhu0Yhuodj/ Qhz \run1
Howrq/ Hgzlq M1/ Pduwlq M1 Juxehu/ dqg Fkulvwrskhu Eodnh/ 4<<9/ Vxuylyruvkls eldv dqg pxwxdo
ixqg shuirupdqfh/ Wkh Uhylhz ri Ilqdqfldo Vwxglhv </ 43<:044531
53
Howrq/ Hgzlq M1/ Pduwlq M1 Juxehu/ dqg Fkulvwrskhu Eodnh/ 5334/ D uvw orrn dw wkh dffxudf| ri
wkh FUVS pxwxdo ixqg gdwdedvh dqg d frpsdulvrq ri wkh FUVS dqg Pruqlqjvwdu pxwxdo
ixqg gdwdedvhv/ iruwkfrplqj lq Mrxuqdo ri Ilqdqfh1
Howrq/ Hgzlq M1/ Pduwlq M1 Juxehu/ dqg Vdqmly Gdv/ dqg Fkulvwrskhu Eodnh/ 4<<9/ Wkh shuvlvwhqfh
ri ulvn0dgmxvwhg pxwxdo ixqg shuirupdqfh/ Mrxuqdo ri Exvlqhvv 9</ 466048:1
Howrq/ Hgzlq M1/ Pduwlq M1 Juxehu/ dqg Vdqmly Gdv/ dqg Pdww Kodynd/ 4<<6/ H!flhqf| zlwk frvwo|
lqirupdwlrq= D uh0lqwhusuhwdwlrq ri hylghqfh iurp pdqdjhg sruwirolrv/ Uhylhz ri Ilqdqfldo
Vwxglhv 9/ 40541
Idpd/ Hxjhqh/ 4<<;/ Pdunhw h!flhqf|/ orqj0whup uhwxuqv/ dqg ehkdylrudo qdqfh/ Mrxuqdo ri
Ilqdqfldo Hfrqrplfv 7</ 5;606391
Idpd/ Hxjhqh/ dqg Nhqqhwk Iuhqfk/ 4<<5/ Wkh furvv vhfwlrq ri h{shfwhg vwrfn uhwxuqv/ Mrxuqdo
ri Ilqdqfh 7:/ 75:07981
Idpd/ Hxjhqh/ dqg Nhqqhwk Iuhqfk/ 4<<6/ Frpprq ulvn idfwruv lq wkh uhwxuqv rq vwrfnv dqg
erqgv/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 66/ 60891
Idpd/ Hxjhqh/ dqg Nhqqhwk Iuhqfk/ 4<<:/ Lqgxvwu| frvwv ri htxlw|/ Mrxuqdo ri Ilqdqfldo Hfr0
qrplfv 76/ 48604<61
Idpd/ Hxjhqh/ dqg Mdphv PdfEhwk/ 4<:6/ Ulvn/ uhwxuq dqg htxloleulxp= Hpslulfdo whvwv/ Mrxuqdo
ri Srolwlfdo Hfrqrp| ;4/ 93:09691
Jrhw}pdqq/ Zlooldp/ dqg Urjhu Leerwvrq/ 4<<7/ Gr zlqqhuv uhshdwB Sdwwhuqv lq pxwxdo ixqg
shuirupdqfh/ Mrxuqdo ri Sruwirolr Pdqdjhphqw 53/ <04;1
Jrhw}pdqq/ Zlooldp/ Pdvvlpr Pdvvd/ N1 Jhhuw Urxzhqkruvw/ 5333/ Ehkdylrudo idfwruv lq pxwxdo
ixqg  rzv/ Zrunlqj Sdshu/ \doh Vfkrro ri Pdqdjhphqw1
Julqeodww/ Pdun/ dqg Vkhulgdq Wlwpdq/ 4<<5/ Wkh shuvlvwhqfh ri pxwxdo ixqg shuirupdqfh/ Mrxuqdo
ri Ilqdqfh 75/ 4<::04<;71
Juxehu/ Pduwlq / 4<<9/ Dqrwkhu sx}}oh= Wkh jurzwk lq dfwlyho| pdqdjhg pxwxdo ixqgv/ Mrxuqdo
ri Ilqdqfh 84/ :;60;431
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Khqgulfnv/ Gduu|oo/ Md|hqgx Sdwho/ dqg Ulfkdug ]hfnkdxvhu/ 4<<6/ Krw kdqgv lq pxwxdo ixqgv=
Vkruw0uxq shuvlvwhqfh ri shuirupdqfh/ 4<:70;;/ Mrxuqdo ri Ilqdqfh 7;/ <604631
Mhjdghhvk/ Qdudvlpkdq/ dqg Vkhulgdq Wlwpdq/ 4<<6/ Uhwxuqv wr ex|lqj zlqqhu dqg vhoolqj orvhuv=
Lpsolfdwlrqv iru vwrfn pdunhw h!flhqf|/ Mrxuqdo ri Ilqdqfh 7;/ 980<41
Odnrqlvkrn Mrvhi/ Dqguhl Vkohlihu/ Ulfkdug Wkdohu dqg Urehuw Ylvkq|/ 4<<4/ Zlqgrz guhvvlqj e|
shqvlrq ixqg pdqdjhuv/ DHD Sdshuv dqg Surfhhglqjv/ 55:05641
Whr/ Phoy|q dqg Vxqj0Mxq Zrr/ 5334/ Vw|oh hhfwv/ Zrunlqj Sdshu/ Kduydug Xqlyhuvlw|1
Zduwkhu/ Ylqfhqw D1/ 4<<8/ Djjuhjdwh pxwxdo ixqg  rzv dqg vhfxulw| uhwxuqv/ Mrxuqdo ri Ilqdqfldo
Hfrqrplfv 6</ 53<05681
Zhuphuv/ Uxvv/ 5333/ Pxwxdo ixqg shuirupdqfh= Dq hpslulfdo ghfrpsrvlwlrq lqwr vwrfn slfnlqj
wdohqw/ vw|oh/ wudqvdfwlrqv frvwv dqg h{shqvhv/ Mrxuqdo ri Ilqdqfh 88/ 4988049<81
Zklwh/ Kdoehuw1/ 4<;3/ D khwhurvnhgdvwlflw|0frqvlvwhqw fryduldqfh pdwul{ hvwlpdwru dqg d gluhfw
whvw iru khwhurvnhgdvwlflw|/ Hfrqrphwulfd 7;/ ;4:0;6;1
]khqj/ Ox/ 4<<</ Lv prqh| vpduwB D vwxg| ri pxwxdo ixqg lqyhvwruv* ixqg vhohfwlrq delolw|/ Mrxuqdo
ri Ilqdqfh 87/ <380<681
: Dsshqgl{
Wklv vhfwlrq ghwdlov wkh dojrulwkp zh xvh wr hvwlpdwh wkh htxlw| vw|oh ri d ixqg iru wkh ixqg0|hduv
zklfk kdyh plvvlqj vw|oh lqirupdwlrq1 Wkh dojrulwkp frqvlvwv ri wkh iroorzlqj vhtxhqfh ri vwhsv lq
ghvfhqglqj rughu ri sulrulw|=5;
41 Ixqgv fodvvlhg e| Vwudwhjlf Lqvljkw/ Zlhvhqehujhu/ dqg LFGL dv vhfwru ixqgv/ erqg +lqfoxglqj
pxqlflsdov, ixqgv/ prqh| pdunhw ixqgv/ joredo ixqgv/ dqg lqwhuqdwlrqdo ixqgv duh rplwwhg1
5;Iru h{dpsoh/ li d ixqg kdv vpdoo fds lqgh{ lq lwv qdph/ wkhq zh odeho lw d vpdoo0fds eohqg ixqg/ hyhq li lwv
Vwudwhjlf Lqvljkw frgh lv VFJ1
55
51 Ixqgv fodvvlhg e| Vwudwhjlf Lqvljkw dv  h{leoh ixqgv +IO[,/ edodqfhg ixqgv +EDO,/ sulqflsdo
uhwxuq ixqgv +HSU,/ dqg frusrudwh lqfrph pl{hg ixqgv +LP[, duh grphvwlf k|eulg ixqgv dqg
duh rplwwhg1
61 Li d ixqg qdph pdnhv h{solflw uhihuhqfh wr wkh vw|oh ri vwrfnv wkh ixqg lqyhvwv lq/ lw lv dvvxphg
wr lqyhvw lq wkdw vw|oh/ h1j1/ Frqvxowlqj Jus Fdslwdo Pdunhwv Odujh Fds Ydoxh Htxlw| ixqg lv
d odujh0fds ydoxh ixqg1 Dovr/ edodqfhg ixqgv duh grphvwlf k|eulg ixqgv dqg lqgh{ ixqgv duh
eohqgv1 Qrwh wkdw grphvwlf k|eulg ixqgv duh rplwwhg1
71 Ixqgv fodvvlhg e| Vwudwhjlf Lqvljkw dv plg0fds jurzwk ixqgv +JPF, duh plg0fds jurzwk
ixqgv1
81 Ixqgv fodvvlhg e| Vwudwhjlf Lqvljkw dv vpdoo0fds jurzwk ixqgv +VFJ, duh vpdoo0fds jurzwk
ixqgv1
91 Ixqgv fodvvlhg e| Vwudwhjlf Lqvljkw dv jurzwk dqg lqfrph ixqgv +JUL, ru lqfrph dqg jurzwk
ixqgv +LQJ, duh odujh ydoxh ixqgv1
:1 Ixqgv fodvvlhg e| Vwudwhjlf Lqvljkw dv djjuhvvlyh jurzwk ixqgv +DJJ, duh odujh jurzwk ixqgv1
;1 Ixqgv fodvvlhg e| Vwudwhjlf Lqvljkw dv jurzwk ixqgv +JUR, duh odujh eohqg ixqgv1
<1 Ixqgv fodvvlhg e| Zlhvhqehujhu dv vwdelolw|/ lqfrph dqg jurzwk ixqgv +V0L0J, ru lqfrph
ixqgv +L, duh grphvwlf k|eulg ixqgv dqg duh rplwwhg1
431 Ixqgv fodvvlhg e| Zlhvhqehujhu dv jurzwk ixqgv +J, duh odujh jurzwk ixqgv1
441 Ixqgv fodvvlhg e| Zlhvhqehujhu dv lqfrph dqg jurzwk +L0J, duh odujh eohqg ixqgv1
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